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OBJECTS    AND    RULES 

or 

THE  ASSOCIATION. 


OBJECTS. 

Thb  Association  contemplates  no  interference  with  the  ground  occupied  by 
other  institutions.  Its  objects  are, — To  give  a  stronger  impulse  and  a  more 
tystematic  direction  to  scientific  inquiry, — to  promote  the  intercourse  of  those 
who  cultivate  Science  in  different  parts  of  the  British  Empire,  with  one  an- 
other, and  with  foreign  philosophers, — to  obtain  a  more  general  attention  to 
the  objects  of  Science,  and  a  removal  of  any  disadvantages  of  a  public  kind 
which  impede  its  progress. 

EULES. 

ADMI8SIOK  OF  MEMBERS  AND  ASSOCIATES. 

AH  persons  who  have  attended  the  first  Meeting  shall  be  entitled  to  be- 
come Members  of  the  Association,  upon  subscribing  an  obligation  to  con- 
form to  its  Rules. 

The  Fellows  and  Members  of  Chartered  Literary  and  Philosophical  So- 
cieties publishing  Transactions,  in  the  British  Empire,  shall  be  entitled,  in 
like  manner,  to  become  Members  of  the  Association. 

The  Officers  and  Members  of  the  Councils,  or  Managing  Committees,  of 
Philosophical  Institutions,  shall  be  entitled,  in  like  manner,  to  become  Mem- 
bers of  the  Association. 

All  Members  of  a  Philosophical  Institution  recommended  by  its  Council 
or  Managing  Committee,  shall  be  entitled,  in  like  manner,  to  become  Mem- 
bers of  the  Association. 

Persons  not  belonging  to  such  Institutions  shall  be  elected  by  the  General 
Committee  or  Council,  to  become  Life  Members  of  the  Association,  Annual 
Subscribers,  or  Associates  for  the  year,  subject  to  the  approval  of  a  General 
Meeting. 

coxposmoirs,  subscriptions,  and  privileges. 

Lira  Members  shall  pay,  on  admission,  the  sum  of  Ten  Pounds.  They 
shall  receive  gratuitously  the  Reports  of  the  Association  which  may  be  pub- 
lished after  the  date  of  such  payment.  They  are  eligible  to  all  the  offices 
of  the  Association. 

Ajhtual  Subscribers  shall  pay,  on  admission,  the  sum  of  Two  Pounds, 
and  in  each  following  year  the  sum  of  One  Pound.  They  shall  receive 
gratuitously  the  Reports  of  the  Association  for  the  year  of  their  admission 
and  for  the  years  in  which  they  continue  to  pay  without  intermission  their 
Annual  Subscription.  By  omitting  to  pay  this  Subscription  in  any  particu- 
lar year,  Members  of  this  class  (Annual  Subscribers)  lose  for  that  and  all 
future  years  the  privilege  of  receiving  the  volumes  of  the  Association  gratis : 
but  they  may  resume  their  Membership  and  other  privileges  at  any  sub- 
sequent Meeting  of  the  Association,  paying  on  each  such  occasion  the  sum  of 
One  Pound.     They  are  eligible  to  all  the  Offices  of  the  Association. 

Associates  for  the  year  shall  pay  on  admission  the  sum  of  One  Pound. 
They  shall  not  receive  gratuitously  the  Reports  of  the  Association,  nor  be 
eligible  to  servo  on  Committees,  or  to  hold  any  office. 
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XVU1  BULBS  OF  THE  ASSOCIATION. 

The  Association  consists  of  the  following  classes : — 

1.  life  Members  admitted  from  1831  to  1845  inclusive,  who  have  paid 
on  admission  Five  Pounds  as  a  composition. 

2.  life  Members  who  in  1846,  or  in  subsequent  years,  have  paid  on  ad- 
mission Ten  Pounds  as  a  composition. 

3.  Annual  Members  admitted  from  1831  to  1839  inclusive,  subject  to  the 
payment  of  One  Pound  annually.  [May  resume  their  Membership  after  in- 
termission of  Annual  Payment.] 

4.  Arniiml  Members  admitted  in  any  year  since  1839,  subject  to  the  pay- 
ment of  Two  Pounds  for  the  first  year,  and  One  Pound  in  each  following- 
year.  [May  resume  their  Membership  after  intermission  of  Annual  Pay- 
ment.] 

5.  Associates  for  the  year,  subject  to  the  payment  of  One  Pound. 

6.  Corresponding  Members  nominated  by  the  Council. 

And  the  Members  and  Associates  will  be  entitled  to  receive  the  annual 
volume  of  Reports,  gratis,  or  to  purchase  it  at  reduced  (or  Members')  price, 
according  to  the  following  specification,  viz. : — 

1.  Gratis. — Old  Life  Members  who  have  paid  Five  Pounds  as  a  compo- 

sition for  Annual  Payments,  and  previous  to  1845  a  further 
sum  of  Two  Pounds  as  a  Book  Subscription,  or,  since  1845,  a 
further  sum  of  Five  Pounds. 

New  life  Members  who  have  paid  Ten  Pounds  as  a  compo- 
sition. 

Annual  Members  who  have  not  intermitted  their  Amrnnl  Sub- 
scription. 

2.  At  reduced  or  Members9  Prices,  viz.  two-thirds  of  the  Publication 

Price. — Old  life  Members  who  have  paid  Five  Pounds  as  a 
composition  for  Annual  Payments,  but  no  further  sum  as  a 
Book  Subscription. 

Annual  Members  who  have  intermitted  their  Annual  Subscrip- 
tion. 

Associates  for  the  year.  [Privilege  confined  to  the  volume  for 
that  year  only.] 

3.  Members  may  purchase  (for  the  purpose  of  completing  their  sets)  any 

of  the  first  seventeen  volumes  of  Transactions  of  the  Associa- 
tion, and  of  which  more  than  100  copies  remain,  at  one-third  of 
the  Publication  Price,  Application  to  be  made  (by  letter)  to 
Messrs.  Taylor  <fe  Francis,  Red  lion  Court,  Fleet  St.,  London. 
Subscriptions  shall  be  received  by  the  Treasurer  or  Secretaries. 

MEETINGS. 

The  Association  shall  meet  annually,  for  one  week,  or  longer.  The  place 
of  each  Meeting  shall  be  appointed  by  the  General  Committee  at  the  pre- 
vious Meeting ;  and  the  Arrangements  for  it  shall  be  entrusted  to  the  Officers 
of  the  Association., 

GENERAL  COMMITTEE. 

The  General  Committee  shall  sit  during  the  week  of  the  Meeting,  or 
longer,  to  transact  the  business  of  the  Association.  It  shall  consist  of  the 
following  persons : — 

1.  Presidents  and  Officers  for  the  present  and  preceding  years,  with 
authors  of  Reports  in  the  Transactions  of  the  Association. 

2.  Members  who  have  communicated  any  Paper  to  a  Philosophical  Society, 
which  has  been  printed  in  its  Transactions,  and  which  relates  to  such  subjects 
as  are  taken  into  consideration  at  the  Sectional  Meetings  of  the  Association. 
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RULES  OF  THE  ASSOCIATION.  XIX 

3.  Office-bearers  for  the  time  being,  or  Delegates,  altogether  not  exceed- 
ing three  in  number,  from  any  Philosophical  Society  publishing  Transactions. 

4.  Office-bearers  for  the  time  being,  or  Delegates,  not  exceeding  three, 
from  Philosophical  Institutions  established  in  the  place  of  Meeting,  or  in  any 
place  where  the  Association  has  formerly  met. 

5.  Foreigners  and  other  individuals  whose  assistance  is  desired,  and  who 
are  specially  nominated  in  writing  for  the  Meeting  of  the  year  by  the  Presi- 
dent and  General  Secretaries. 

6.  The  Presidents,  Vice-Presidents,  and  Secretaries  of  the  Sections  are 
ex-officio  members  of  the  General  Committee  for  the  time  being. 

SECTIONAL  COlQaTTEES. 

The  General  Committee  shall  appoint,  at  each  Meeting,  Committees,  con- 
sisting severally  of  the  Members  most  conversant  with  the  several  branches 
of  Science,  to  advise  together  for  the  advancement  thereof. 

The  Committees  shall  report  what  subjects  of  investigation  they  would 
particularly  recommend  to  be  prosecuted  during  the  ensuing  year,  and 
brought  under  consideration  at  the  next  Meeting. 

The  Committees  shall  recommend  Reports  on  the  state  and  progress  of 
particular  Sciences,  to  be  drawn  up  from  time  to  time  by  competent  persons, 
for  the  information  of  the  Annual  Meetings* 

COMMITTEE  OP  RECOMMENDATIONS. 

The  General  Committee  shall  appoint  at  each  Meeting  a  Committee,  which 
shall  receive  and  consider  the  Recommendations  of  the  Sectional  Committees, 
and  report  to  the  General  Committee  the  measures  which  they  would  advise 
to  be  adopted  for  the  advancement  of  Science. 

All  Recommendations  of  Grants  of  Money,  Bequests  for  Special  Re- 
searches, and  Reports  on  Scientific  Subjects,  shall  be  submitted  to  the  Com- 
mittee of  Recommendations,  and  not  taken  into  consideration  by  the  General 
Committee,  unless  previously  recommended  by  the  Committee  of  Recom- 
mendations. 

LOCAL  COMMITTEES. 

Local  Committees  shall  be  formed  by  the  Officers  of  the  Association  to 
assist  in  making  arrangements  for  the  Meetings.  ' 

Local  Committees  shall  have  the  power  of  adding  to  their  numbers  those 
Members  of  the  Association  whose  assistance  they  may  desire. 

OFVlCEBS. 

A  President,  two  or  more  Vice-Presidents,  one  or  more  Secretaries,  and  a 
Treasurer,  shall  be  annually  appointed  by  the  General  Committee* 

OOtTNCIL. 

In  the  intervals  of  the  Meetings,  the  affairs  of  the  Association  shall  be 
managed  by  a  Council  appointed  by  the  General  Committee.  The  Council 
may  also  assemble  for  the  despatch  of  business  during  the  week  of  the 
Meeting. 

PAPBES  AOT  COMMUNICATIONS. 

The  Author  of  any  paper  or  communication  shall  be  at  liberty  to  reserve 
his  right  of  property  therein. 

ACCOUNTS. 

The  Accounts  of  the  Association  shall  be  audited  annually,  by  Auditors 
appointed  by  the  Meeting. 
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II.  Table  showing  the  Names  of  If  embers  of  the  British  Association  who 
have  served  on  the  Council  in  former  years. 


Aberdeen,  Earl    o£    LL.D.,  K.G.,    K.T., 

F.RA  (deceased). 
Adsnd,  Sir  T.  D,  Bart.,  M.  A.,D.C.L.,F.R& 
Adand,  Professor  H.  W,  MJ).»  F.RS. 
Adams,  Prof.  J.  Couch,  M.A,  D.C.L.,  F.R.S. 
Adamson,  John,  Esq,  F.U3. 
Ainahe,  Bev.  Gilbert,  D.D,  Maater  of  Pern- 

broke  Hall,  Cambridge. 
Airy,G.R,M.A,  D.C.L,  FJU3,  Aatr.  RoyaL 
AHwn,ProfoaaorW.  P,M.D,F.RS.E.(dec*). 
Allen,  W.  J.  C,  Baq. 
Anderson,  Prof.  Thomas,  M  J). 
Ansted,  Professor  D.  T.,  M.A.,  F.RS. 
Argyll,  G.  Douglas,  Duke  of,  F.RS.  L.  A  E. 
Armstrong ,  Sir  W.  <3h,  F.RS. 
Arnott,  Neil,  M  J).,  F.RJ9. 
Aihbarton,  William  Bingham,  Lord,  D.C.L. 
Atkinson,  Bt  Hon.  R,  late  Lord  Mayor  of 

Dublin. 
Bebbage,  Charles,  Esq.,  M.A,  FJLS. 
Btbington,  Professor  C.  C,  MJL,  F.B.S. 
Baily,  Francis,  Esq.,  F.B.S.  (deceased). 
Barnes,  Bt  Hon.  M.  T.,  M.  A,  M.P.  (dec4). 
Baker,  Thomas  Berwick  Lloyd,  Esq. 
Balfour,  Professor  John  H.,  M.D.,  F.RS. 
Barker,  George,  Esq.,  F.RS.  (deceased). 
Bath,  The  Most  Noble  the  Marquis  of. 
Bath,  The  Venerable  the  Archdeacon  of 
Beamish,  Richard,  Esq.,  F.B.S. 
Beechey;  Rear- Admiral  F.RS.  (deceased). 
Ben,  Isaac  Lowthian,  Esq. 
BeU,  Professor  Thomas,  V.P.L.S.,  F.RS. 
Beugougk  George,  Esq. 
Bentham,  George,  Esq.,  Pres.L.S. 
Bidden,  George  Arthur,  Esq. 
Bigse,  Charles,  Esq. 
BU&ston,  Peyton,  M.D.,  F.R.S. 
Bofleau,  Sir  John  P.,  Bart,  F.B.S. 
Boyle,  Right  Hon.  D,  Lord  Justice-General 

(deceased). 
BradYTheBt  Hon.  Maziere,  M.B.LA.,  Lord 

Chancellor  of  Ireland. 
Brand,  William,  Esq. 
Breadalbane.  John,  Marquis  of,  K.T.,  F.RS. 

(deceased). 
Brewster,  Sir  David,  KH.,  D.C.L.,  LL.D, 
FJL8.  L.  &  E.,  Principal  of  the  Uni- 
versity of  Edinburgh. 
Brisbane,  General  Sir  Thomas  M.,  Bart, 
K.OB,  G.C.H.,  D.C.L,  FJ&.S.  (dec*). 
Brodie,  Sir  B.  C,  Bart.,  D.C.L,   P.R.S. 

(deceased). 
Brooke,  Charles,  B.A.,  F.BJ3. 
Brown,  Robert,  D.C.L,  F.RS.  (deceased). 
Brunei,  Sir  M.  I.,  F.RS.  (deceased). 
Boekland,  Very  Rev.  William,  D.D.,  F.B.S., 

Dean  of  Westminster  (deceased). 
Bote,  John,  Marquis  of,  KT.  (deceased). 
CsrhsW,  G.  W.  Fred.,  Earl  of,  F.B.S.  (dec*). 
Csreon,  Rev.  Joseph,  F.T.O.D. 
CsthcsrtlLt.Gen.,Earlof;  KOB,F.RS.E. 
^  (deceased). 

CMia,  Rev.  J,  M^,  F.R8. 
Elmers,  Rev.  T.,  D.D.  (deceased). 


Chance,  James,  Esq. 

Chester,  John  Graham,  D.D.,  Lord  Bishop  of 

(deceased). 
Chevallier,  Rev.  Temple,  B.D.,  F.R.A.S. 
Christie,  Professor  S.  H,  MX,  F.R.S. 
Clapham,  R.  C,  Esq. 
Clare,  Peter,  Esq.,  F.RA.S.  (deceased). 
Clark,  Rev.  Prof.,  M.D.,  F.R.S.  (Cambridge.) 
dark,  Henry,  M.D. 
Clark,  G.  T,  Esq. 
Clear,  William,  W  (deceased). 
Clerke,  Major  S.,  X.H,  R.E.,  F.R.S.  (dec-). 
Clift,  William,  Esq.,  F.R.S.  (deceased). 
Close,  Verv  Rev.  F„  M.  A.,  Dean  of  Carlisle. 
Cobbold,  John  Chevalier,  Esq.,  M.P. 
Colquhoun,  J.  C,  Esq.,  M.P.  (deceased). 
Conybeare,  Very  Rev.  W.  D,  Dean  of  Llan- 

daff  (deceased). 
Cooper,  Sir  Henry,  M.D. 
Cork  and  Orrery,  The  Rt.  Hon.  the  Earl  of, 

Lord-Lieutenant  of  Somersetshire. 
Corrie,  John,  Esq.,  F.RS.  (deceased). 
Crum,  Walter,  Esq.,  F.RS. 
Currie,  William  Wallace,  Esq.  (deceased). 
Dalton,  John,  D.C.L,  F.RS.  (deceased). 
Daniell,  Professor  J.  F.,  F.RS.  (deceased). 
Darbishire,  R.  D.,  Esq.,  BA.,  F.G.S. 
Dartmouth,  William,  Earl  of,  D.C.L,  F.RS. 
Darwin,  Charles,  Esq,  MX,  F.R.S. 
Daubeny,  Prof.  C.  G.  B,  M.D„LL.D,  F.RS. 
DelaBeche,SirH.  T.,  C.B.,  F.R.S,  Director- 

(Jen.  GeoL  Surv.  United  Kingdom  (dec-). 
De  la  Rue,  Warren,  Ph.D,  F.RS. 
Derby,  Earl  of,  D.C.L,  Chancellor  of  the 

University  of  Oxford. 
Devonshire,  W,Duke  of,  M.A,D.C.L,F.RS. 
Dickinson,  Francis  H.,  Esq. 
Dickinson,  Joseph,  M.D.,  F.RS. 
DiUwyn,  Lewis  W.,  Esq,  F.RS.  (^ceased). 
Donkin,  Professor  W.  F,  M.A,  F.RS. 
Drinkwater,  J.  E,  Esq.  (deceased). 
Dude,  The  Earl  of,  F.RS. 
Dunraven,  The  Earl  of,  F.RS. 
Egerton,Sir  P.  de  M.  Grey,  Bart,M.P,F.RS. 
Eliot,  Lord,  M.P. 

Ellesmere,  Francis,  Earl  of,  F.G.S.  (dec4). 
Enniskillen,  William,  Earl  of,  D.C.L,  F.RS. 
Estcourt,  T.  G.  B,  D.C.L.  (deceased). 
Fairbairn,  William,  LL.D,  C.E.,  F.RS. 
Faraday,  Professor,  D.C.L.,  F.RS. 
Ferrers,  Rev.  N.  M,  M.A. 
FitzRoy,  Rear- Admiral,  F.RS.  (deceased). 
Fitewilliam,  The  Earl,  D.C.L.,  FJR.S.  (dec4). 
Fleming,  W,  M.D. 
Fletcher,  Bell,  M.D. 
Foote,  Lundy  E,  Esq. 
Forbes,  Charles,  Esq.  (deceased). 
Forbes,  Prof.  Edward,  F.RS.  (deceased). 
Forbes,Prof.  J.  D,LLJX,  F.RS,8ec.  B.S.B. 
Principal  of  University  of  St.  Andrews. 
Fox,  Robert  Were,  Esq.;  F.RS. 
Frost,  Charles,  F.S.A. 
Fuller,  Professor,  M.A. 
Galton,  Francis,  FJR.S,  F.G.S. 
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Gaariot,  John  P.,  Esq-  F.RB. 

Gilbert,  Davie*,  D.C.L.,  F.RS.  (deceased). 

Gladstone,  J.  H.,  Ph.D.,  F.RS. 

Goodwin,  The  Very  Rev.  H.,  D.D.,  Dean  of 

Ely. 
Gourlie,  William,  Esq.  (deceased). 
GTaham,  T.,  M^.,  D.C.L.,  F.R.6.,  Master  of 

the  Mint 
Gray,  John  E.,  Esq.,  Ph.D.,  F.R.S. 
Gray,  Jonathan,  Esq.  (deceaaed). 
Gray,  William,  Esq.,  F.G.S. 
Green,  Prof.  Joseph  Henry,  D.C.L.,  F.RS. 

(deceased). 
Greenough,  G.  B.,  Esq.,  F.R.S.  (deceased). 
Griffith,  George,  M.A.,  F.C.S. 
Griffith,  Sir  R  Griffith,  Bt,  LL.D.,  M.R.I.A. 
Grove,  W.  R,  Esq.,  M.A.,  F.R.S. 
Hallam,  Henry,  Esq.,  M.A.,  F.R.S.  (dec*). 
Hamilton,  W.  J.,  Esq.,  F.RS.,  Sec.  G.S. 
Hamilton,  Sir  Wm.  R,  LL.D.,  Astronomer 

Royal  of  Ireland,  M.RI.A.,  F.RA.S. 
Hancock,  W.  Neilson,  LL.D. 
Harcourt,  Rev.  Wm.  Vernon,  M.A.,  F.R.S. 
Hardwicke,  Charles  Philip,  Earl  of;  F.RS. 
Harford,  J.  S.,  D.C.L.,  F.RS. 
Harris,  Sir  W.  Snow,  F.R.S. 
Hmrowby,  The  Earl  of,  F.R.S. 
Hatfeild,  William,  Esq.,  F.G.S.  (deceaaed). 
Henry,  W.  C,  M.D.,  F.RS. 
Henry,  Rev.  P.  S.,  D.D.,  President  of  Queen's 

College,  Belfast. 
Henslow,  Rev.  Professor,  M.  A.,  F.L.S.  (dec4). 
Herbert,  Hon.  and  Very  Rev.  Wm.,  LL.D., 

F.L.S.,  Dean  of  Manchester  (dee4). 
Hereford,  The  Very  Rev.  the  Dean  of. 
Herschel  Sir  John  F.  W„  Bart,  MjL,  D.C.L., 

F.RS. 
Heywood,  Sir  Benjamin,  Bart.,  F.RS. 
Jleywood,  James,  Esq.,  F.RS. 
Hill,  Rev.  Edward,  M.A.,  F.G.S. 
Hincks,  Rev.  Edward,  D.D.,  M.RI.A. 
Hinoks,  Rev.  Thomas,  B.A. 
Hinds,  S.,  D.D.,  late  Lord  Bishop  of  Norwich 

(deceased). 
Hodgkin,  Thomas,  M.D. 
Hodgkinson,  Professor  Eaton,  F.RS.  (dec4). 
Hodgson,  Joseph,  Esq.,  F.RS. 
Hogg,  John,  Esq.,  M.A.,  F.L.S. 
Hooker,  Sir  William  J.,  LL.D.,  F.RS. 
Hope,  Rev.  F.  W.,  M.A.,  F.RS. 
Hopkins,  William,  Esq.,  M  JL,  LL.D.,  F.RS. 
Horner,  Leonard,  Esq.,  F.RS.  (deceased). 
Houghton,  Lord,  D.C.L. 
Hovenden,  V.  F.,  Esq.,  M.A. 
Hugall,  J.  W.,  Esq. 
Hunt,  Aug.  H.,  Esq.,  B.A.,  Ph.D. 
Hutton,  Robert,  Esq.,  F.G.S. 
Hutton,  William,  Esq.,  F.G.S.  (deceased). 
Ibbetson,CaptL.L.Boscawen,  KRE.,F.GJ3. 
Inglis,  Sir  R  H.,  Bart,  D.C.L.,  M.P.  (dec4). 
Inman,  Thomas,  MJ). 
Jacobs,  Bethel,  Esq. 

Jameson,  Professor  R,  F.R.S.  (deceased). 
Jardine,  Sir  William,  Bart,  F.RS  JL  ' 
Jeffreys,  John  Gwyn,  Esq.,  F.RS. 
Jellett,  Rev.  Professor. 
Jenyns,  Rev,  Leonard,  F.L.S. 


Jerrard,  H.  B.,  Esq. 

Jeune,  The  Riiht  Key.  F.,  D.C.L. 

Johnston,  Right  Hon.  William,  late  Lord 
Provost  of  Edinburgh. 

Johnston,  Prof!  J.  F.  W.,  MJL,  F.R&  (dec4). 

Keleher,  William,  Esq.  (deceased). 

Kelland,  Rev.  Prof.  P.,  M  JLt  F  JU3.  L.  A  R 

Kildare,  The  Marquis  of. 

Lankester,  Edwin,  M.D.,  FJLS. 

Lansdowne,  Hen.,  Marquis  o£  D.C.L.,F.R8. 

Larcom,  Major,  RE.,  LL.D.,  F.R& 

Lardner,  Rev.  Dr.  (deceased). 

Lassell,  William,  Esq.,  F.RS.  L.  &  E. 

Latham,  R  G.,  M.D.,  F.RS. 

Lee,  Very  Rev.  John,  D.D.,  F.RS.E.,  Prin- 
cipal of  the  University  of  Edinburgh 
(deceased). 

Lee,  Robert,  M.D.,  F.RS. 

Lefevre,  Right  Hon.  Charles  Shaw,  late 
Speaker  of  the  House  of  Commons. 

Lemon,  Sir  Charles,  Bart.,  F.R.S. 

Iiddcll,  Andrew,  Esq.  (deceased). 

Liddell,  Very  Rev.  H.  G.,  D.D.,  Dean  of 
Christ  Church,  Oxford. 

Lindley,  Professor  John,  Ph.D„  F.RS. 

Iistowel,  The  Earl  of. 

Iiveing,  Prof.  G.  D.,  M.A.,  F.C.S. 

Lloyd,  Rev.  B.,  D.D.,  Provost  of  Trin.  ColL, 
D  ublin  (deceased). 

Lloyd,  Rev.  H.,  D.D.,  D.CX.,  F.RS.  L.  &R, 
M.RLA. 

Londesborough,  Lord,  F.R.S.  (deceased). 

Lubbock,  Sir  John  W.,  Bart,  M.A.,  F.RS. 
(deceased). 

Luby,  Rev.  Thomas. 

Lyell,  Sir  Charles,  Bart,M.A.,  LL.D.,  D.CX^ 
F  R  S 

MacCullagh,  Prof.,  D.C.L.,  M.RI.A.  (dec4). 

MacDonnell,Rev.  R,  D.D.,  M.RI.A.,  Pro- 
vost of  Trinity  College,  Dublin. 

Macfarlane,  The  Very  Rev.  Principal,  (dec4). 

MacGee,  William,  M.D. 

MacLeay,  William  Sharp,  Esq.,  F.U3. 

MacNcill,  Professor  Sir  John,  F.RS. 

Malahide,  The  Lord  Talbot  da 

Malcolm,Vioe-Ad.  Sir  Charles,  K.C.B.  (dec4). 

Maltby,  Edward,  D.D.,  FJtS.,  late  I^rd 
Bishop  of  Durham  (deceased). 

Manchester,  J.  P.  Lee,  D.D.,  Lord  Bishop  of. 

Mariborough,  Duke  o£  D.C.L. 

Marshall,  J.  G.,  Eeq-MJL,  F.GJ3. 

May,  Charles,  Esq.,  FJLA.6.  (deceaaed). 

Meynell,  Thomas,  Esq.,  F.L.S. 

Middleton,  Sir  William  F.  F.,  Bart 

Miller,  Prof.  W.  A.,  M.D.,  Treaa.  *  VJP.R.S. 

Miller,  Professor  W.  H,,  MX,  For,  SeaRS. 

Moggridgs,  Matthew,  Esq.      * 

Moulet,  J.  Dn  Esq.  (deceased). 

Monteagle,  Lord,  F.RS. 

Moody,  J.  Sadleir,  Esq. 

Moody,  T.  Fn  Esq. 

Moody,  T.  H.  C.,  Esq. 

Morley,  The  Earl  of. 

Moseley,  Rev.  Henry,  M  JL,  F.R8. 

Mount-Edgecumbe,  ErnestA  uguaJnaJarl  of. 

Murchison,Sir  Roderick  L,G,G.St&,D.CL« 
LLJ>„F.RS. 
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Neild,  Alfred,  Esq. 

VeOU  Patrick,  M.D.,  FJELgJEL 

Nelson,  The  Bt.  Hon.  Earl 

Niool,  D.,  M.D. 

Niool,  Professor  J.,  F.RS.E.,  F.G.S, 

Niool,  Ber.  J.  P.,  IjLJ). 

Noble,  Oapt  Jl,  RA. 

Northampton,  Spencei 

auk  oi  V.F.R8.  (deceased). 
Northumberland,  Hugh,  Duke  of,  K.G.,M.A., 

F.RS.  (deceased). 
Ormerod,  G.  W„  Esq.,  MJL,  F.GJ3. 
Open,  Thomas  Herbert,  M.D.  (deceased). 
Orpen,  John  H.,  LL.D. 
Osier,  Follett,  Esq.,  F JJ.S. 
Owen,  Prof.,  M.D.,  D.C.L.,  LL.D.,  F.RS. 
Oxford,  Samuel  Wilberforoe,   D.D.,  Lord 

Bishop  o£  F.RS.,  F.G.S. 
Pahnerston,  Vise.,  KG.,G.C.B.,  M.P.,  F.RS. 
Peacock,  Very  Rev.  G.,  D.D.,  Dean  of  Ely, 

FJLS.  (deceased). 
Peel,Bt^onJSirR,Bart.,M.P.,D.C.L.(de(jd). 
Pendarvee,  E.  W.,  Esq.,  F.R.S.  (deceased). 
Phillips,  Professor  John,  M.A.,LL.D.,F.B.S. 
Phillip*,  Ber.  G.,  B.D.,  President  of  Queen's 

College,  Cambridge. 
Pigott,  The  Bt  Hon.  D.  B,  M.B.I.A.,  Lord 
Chief  Baron  of  the  Exchequer  in  Ireland. 
Porter,  G.  R,  Esq.  (deceased). 
Portiock,  Major-General,B.RlLLD.>  F.BS. 

(deceased). 
Portman,  The  Lord, 

Powell,  Ber.  Professor,  MJL,  F.B8.  (dec?). 
Price,  Ber.  Professor,  M.A.,  F.BS. 
Prichard,  J.  O,  M.D.,  F.BS.  (deceased). 
Ramsay,  Professor  William,  M.A. 
Bansome,  George,  Esq.,  F.L.S. 
Bead,  Maj.-Gen.  Sir  W.,  K.C.B.,  BE,  F.B.S. 

(deceased). 
R^dWiin,  Bt  Hon.  Lord,  M.P. 
Bonnie,  George,  Esq.,  F.Ba 
Bennie,  Sir  John,  F.B.S. 
Richardson,  Sir  John,  OB.,  MJ).,  LL.T)., 

F.RS.  (deceased)! 
Richmond,  Duke  of,  K.G.,  F.BS.  (dec4). 
Btpon,  Earl  of,  F.BG.S. 
Ritchie,  Ber.  Prof.,  LLJ)„  FJLS.  (dec4). 
Robinson,  Gapt,  ILA. 
Robinson,  Ber.  J.,  D  J>. 
Bobineon,  Ber.  T.  R,  D.D.,  F.RS.,  F.RA.S. 
Robison,  Sir  John,  SeoR&Edm.  (deceased). 
Boche,  James,  Esq. 
Boset,  Peter  Mark,  M.D.,  F.RS. 
BoUeston,  Professor,  M.D.,  F.B.S. 
Ronalds,  Francis,  F.BS,  (deceased). 
Boscoe,  Professor  H.  E.,  B.A.,  F  .RS. 
Bosebery,  The  Earl  of;  KT.,  D.C.L.,  F.B.S. 
Boss,  Bear-Admiral  Sir  J.  0.,  B.N.,  D.C.L., 

F.R8.  (deceased). 
Rosse,  Wm.,  Earl  of,  If.  A.,  F.BS.,  M.B.I  A. 
Boyle,  Prof.  John  F„  M.D.,  F.RS.  (dec"). 
Russell,  James,  Esq.  (deceased). 
Busscll,  J.  Scott,  Eaq.,  F.RS. 
Sabine,  Major-QeneralBdwawjILA.,  D.C.L., 
LLuD.,  President  of  the  Boyal  Society. 
Sanders,  William,  Esq-  F.B.S.,  F.G.S. 
8coresby,  Ber.  W.,  D.D.,  F.BS.  (deceased). 
Sedgwick,  Ber.  Prof.,  MJL,  D.C.L.,  F.BS. 


Selby,  Prideaux  John,  Esq.,  F.RS.E 

Sharper,  Professor,  M.D.,  SeoRS. 

Sims,  Dillwyn,  Esq. 

Smith,  Iieut-CoL  0.  Hamilton,  F.B.S^dec4). 

Smith,  Prof.  H.  J.  S.,  M.A.,  F.B.S. 

Smith,  James,  F.BS.  L.  &  B. 

Spenoe,  William,  Esq.,  F.BS.  (deceased). 

Spottiswoode,  W.,  M\A.,  F.BS. 

Stanley,  Edward,  D.D.,  F.BS.,  late  Lord 

Bishop  of  Norwich  (deceased). 
Staunton,  Sir  G.  T.,  Bt,  M.P.,  D.C.L.,  F.B8. 
St  David's,  C.Thirlwall,D.D.,LordBishop  of. 
Sterelly,  Professor  John,  LL.D. 
Stokes,  ProfessorG.G.,M.A.,D.O.L.,Sec.B.S. 
Strang,  John,  Esq.,  LL.D. 
Strickland,  Hugh  E.,  Esq.,  F.BS.  (deceased). 
Sykes,  Colonel  W.  H.,  M.P.,  F.B.S. 
Symonds,  B.  P.,  D.D.,  Warden  of  Wadham 

College,  Oxford. 
Talbot,  W.  H.  Fox,  Esq.,  M.A.,  F.BS. 
Tayler,  Bev.  John  James,  B.A. 
Taylor,  Hugh,  Esq. 
Taylor,  John,  Esq.,  F.BS.  (deceased). 
Taylor,  Bichard,  Eaq^  F.G.S. 
Thompson,  William,  Esq.,  F.L.S.  (deceased). 
Thomson,  A.,  Esq. 

Thomson,  Professor  William,  M.A.,  F.B.S. 
Tindal,  Captain,  B.N.  (deceased). 
Tite,  William,  Esq^,  M.P.,  F.B.S. 
Tod,  James,  Esq.,  F.R.S.E. 
Tooke,  Thomas,  F.B.S.  (deceased). 
Traill,  J.  S.,  M.D.  (deceased). 
Trevelyan,  8h\W.  0.,  Bart. 
Turner,  Edward,  M.D.,  F.B.S.  (deceased). 
Turner,  Samuel,  Esq.,  FJLS.,  F.G.S.  (dec11). 
Turner,  Bev.  W. 
Tyndall,  Professor  John,  F.B.S. 
Vigors,  N.  A.,  D.C.L,  F.L.S.  (deceased). 
Vivian,  J.  H.,  M.P.,  F.B.S.  (deceased). 
Walker,  James,  Esq.,  F.BS. 
Walker,  Joseph  N.,  EsqL,  F.G.S. 
Walker,  Bev.  Professor  Bobert,  M. A.,  F.B.S, 
Warburton,  Henry,  Esq.,M.A.,  F.B.S.(decd). 
Ward,  W.  Sykes,  Esq.,  F.C.S. 
Washington,  Captain,  RN.,  F.B.S. 
Way,  A.  E.,  Esq.,  M.P. 
Webster,  Thomas,  MJL,  F.BJ9. 
West,  William,  Esq.,  F.BS.  (deoeased). 
Western,  Thomas  Burch,  Esq. 
Whamcliffe,  John  Stuart,Lord,F.B.S.(decd). 
Wheatstone,  Professor  Charles,  F.RS. 
Whewell,  Bev.  William,  D.D„  F.BS.,  Master 

of  Trinity  College,  Cambridge. 
White,  John  F.,  Esq. 
Williams,  Prof.  Charles  J.  R,  M.D.,  F.RS. 
Willis,  Bev.  Professor  Bobert,  M.  A.,  F.B.S. 
Wills,  William,  Esq.,  F.G.S.  (deceased). 
Wilson,  Thomas,  Esq.,  MjL 
Wilson,  Prof.  W.  P. 
Winchester,  John,  Marquis  of. 
Wood,  Nicholas,  Esq. 
Woollccmbe,  Henry,  Esq.,  F.&A. (deceased). 
Wrottesley;  John,  Lord,  M.A.,D.G.L.IF.R& 
Yarborough,  The  Earl  of,  D.C.L. 
Yarrell,  William,  Esq.,  F.L.S.  (deceased). 
Yates,  James,  Esq.,  M.A.,  F.RS. 
Yates,  J.  B.,  Esq.,  F.S.  A.,  F.RG.S.  (dec-). 
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TRUSTEES  (PERMANENT). 
Sir  Roderick  I.  Murchtson, K.C.B.,  G.C.8t8-D.C.L.,  F.R.S. 
Major-Generel  Edward  Sabine,  RJL,  D.C.It,  Pres.R.8. 
Sir  Philip  de  M.  Grey  Bgebton,  Bart,  MJPn  F.R.8. 

PRESIDENT. 
Sir  CHABLBS  LYELL,  Bart,  MX,  LL.D.,  D.C.L.,  F.B.&,  F.G.S„  FX.B.,  F.B.G.8. 

VICE-PRESIDENTS. 


Tho  Bight  Hon.  The  Earl  of  Cork  and  Orrery, 
Lord-Lieutenant  of  Somersetshire. 


The  Venerable  The  Archdeacon  of  Bath. 
W.  Tite,  Esq.,  M.P„  F.R.8.,  F.G.S.,  F.8.A. 
Arthur  Way,  Esq.,  M.P. 


Francis  H.  Dickinson,  Esq. 
William  8anders,  Esq.,  F.B.S.,  F.G.8. 


The  Most  Noble  The  Marquis  of  Bath. 

The  Bight  Hon.  Lord  Nelson. 

The  Lord  Portman. 

The  Verj  Reverend  The  Dean  of  Hereford. 

PRESIDENT  ELECT. 
JOHN  PHILLIPS,  Esq.,  MJL,  LL.D.,  F.R.8.,  F.G.8„  Professor  of  Geology 
in  the  University  of  Oxford. 
VICE-PRESIDENTS  ELECT. 


The  Bight  Hon.  The  Earl  of  Lichfield,  Lord- 
Lieutenant  of  Staffordshire. 

The  Right  Hon.  The  Earl  of  Dudley. 

The  Bight  Hon.  Lord  Leigh,  Lord- Lieutenant  of 
Warwickshire. 

The  Bight  Hon.  Lord  Lytteltok,  Lord-lieute- 
nant of  Worcestershire. 

The  Bight  Hon.  Lord  Wrottesley,  M-A-,  D.OL^ 
F.B.&,  FJLA.8. 


The  Right  Reverend  The  Lord  Bishop  of  Wor- 
cester. 
The  Right  Hon.  C.  B.  Addrrley,  M.P. 
William  Scholefield,  Esq.,  M.P. 
J.  T.  Chance,  Esq, 
F.  Osler,  Esq.,  F.B.8. 
The  Rev.  Charles  Evans,  M.A. 


LOCAL  SECRETARIES  FOR  THE  MEETING  AT  BIRMINGHAM. 

William  Mathews,  Esq.,  Jun.,  F.G.8. 
John  Henry  Chamrerlain,  Esq. 
The  Rev.  G.  D.  Boyle,  M.A. 

LOCAL  TREASURER  FOR  THE  MEETING  AT  BIRMINGHAM. 

William  Holliday,  Esq. 

ORDINARY  MEMBERS  OF  THE  COUNCIL. 
B abinoton,  Prot  C.  O,  F.R.8.  Miller,  Prof.  W.  A^  M.D.,  F.B.8. 

Sclater,  P.  L^,  Esq.,  F.R.8. 


Smith,  Professor  Henry,  F.R.8. 
Smyth,  Prof,  Warinoton,  F.R.S. 
Stokks,  Professor  G.  G.,  Sec,  F.R.3. 
Sykks,  Colonel,  M.P.,  F.R.8. 
Tite,  W.,  Esq.,  M.P.,  F.R.8. 
Wheatstone,  Professor,  F.R.a 
Webster,  Thomas,  Esq.,  F.R.S. 
Williamson,  Prof.  A.  W.,  F.B.8. 


j>ajduuivii|  jrrui.  v.  v.,  x.n.c 

Batsman,  J.  F.,  Esq.,  F.R.8. 
Crawfurd,  John,  Esq.,  F.R.8. 
De  la  Bub,  Warren,  Esq.,  F.R.8. 
Foster,  Peter  Le  Neve,  Esq. 
G alton,  Capt.  Douglas,  B.E.,  F.B.8. 
Gassiot,  J.  P„  Esq.,  F.R.8. 
Gladstone,  Drn  F.R.8. 
Grove,  W.  tL,  Esq.,  F.R.8. 
Heywood,  James,  Esq.,  F.B.8. 
Hutton,  Robert,  Esq.,  F.G.8. 

EX-OFFICIO  MEMBERS  OF  THE  COUNCIL. 
The  President  and  President  Elect,  the  Vice-Presidents  and  Vice-Presidents  Elect,  the  General  and 
Assistant-General  Secretaries,  the  General  Treasurer,  the  Trustees,  and  the  Presidents  of  former 
years,  ris. — 
-      -     -         -  Sir  David  Brewster. 

G.  B.  Airy,  Esq.,  the  Astronomer 
Royal. 

General  Sabine,  D.C.L. 

William  Hopkins,  Esq.,  LL.D. 

The  Earl  of  Harrow  by. 

The  Duke  of  Argyll. 


Rev.  Professor  Sedgwick. 

The  Duke  of  Devonshire. 

Rev.  W.  V.  Haroourt 
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Sir  John  F.  W.  Hersohel,  Bart 

Sir  Roderick  L  Murohison,  K.C.B. 

The  Rev.  T.  R.  Robinson,  D.D. 
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The  Rev.  H.  Lloyd,  D.D. 
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The  Lord  Wrottesley. 
William  Fairbairn,  Esq.,  LL.D. 
The  Rev.  Professor  Willis. 
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GENERAL  SECRETARIES. 
William  Hopkins,  Esq.,  M.A.,  F.R.8.,  8t  Peter's  College,  Cambridge. 
Francis  Galton,  Esq.,  M.A,  F.E.8.,  F.R.G.8.,  42  Rutland  Gate,  Kmghtsbridge,  London. 

ASSISTANT  GENERAL  SECRETARY. 
GEORGE  Griffith,  Esq.,  MjL,  Deputy  Professor  of  Experimental  Philosophy  in  the  University  of 

Oxford. 

GENERAL  TREASURER. 
William  Spottibwoode,  Esq.,  MJL,  F.R.S.,  F.R.G.S.,  60  Grosvenor  Place,  London,  8.W. 


LOCAL 

William  Gray,  Esq.,  F.G.S.,  York. 

Prof.  C.  C.  Babington,  M.A.,F.R.S^  Cambridge. 

William  Brand,  Esq-  Edinburgh. 

John  H.  Orpen,  LL.D.,  Dublin. 

William  Sanders,  Esq.,  F.G.8.,  Bristol. 

Robert  M'Andrew,  Esq.,  F.R.8.,  Liverpool. 

W.  R.  Wills,  Esq.,  Birmingham. 

Robert  P.  Greg,  Esq.,  F.G.S..  Manchester. 

John  Gwyn  Jelfreys,  Esq.,  F.R.8.,  Swansea. 


TREASURERS. 

Robert  Patterson,  Esq.,  F.B.8.,  Belfast. 
Edmund  Smith.  Esq.,  Hull. 
Professor  W.  Thomson,  Glasgow. 
Richard  Beamish,  Esq.,  F.R.S.,  Cheltenham, 
John  Metcalfe  Smith,  Esq.,  Leeds. 
John  Forbes  White,  Esq.,  Aberdeen. 
Rev.  John  Griffiths,  MX,  Oxford. 
Thomas  Hodgkin,  Esq.,  NewcasUe-on-Tfne. 


Thomas  Gill,  J 


J.P.GasaiotBsq.,F.R.8. 


AUDITORS. 
Robert  Hutton,  Esq.,  F.G.8. 
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OFFICERS  OF  SECTIONAL  COMMITTEES  PRESENT  AT  THE 
BATH  MEETING, 

SECTION  A. — MATHEMATICS  AND  PHYSICS. 

Prettier*.— Professor  Cayley,  M.A.,  F.R.S.,  F.R.A.S.,  Sadlerian  Professor  of  Ma- 
thematics in.  the  University  of  Cambridge,  and  Correspondent  of  the  Institute. 

Vice-Presidents.—  Lord  Wrottesley,  F.R.S. ;  William  Hopkins,  M.A., F.R.S.,  Pro- 
fessor Price,  F.RS. ;  Professor  Rankine,  F.R.S. ;  Professor  Sylvester,  F.R.S. 

Secretaries. — Professor  Stevelly,  LL.D. ;  Rev.  George  Buckle,  M.A.  ;  Professor 
Fuller,   M.  A,  ;  Fleeming  Jenkin,  C.E. 

SECTION  B. CHEMISTBY  AND  MINERALOGY,  INCLUDING  THETE  APPLICATIONS 

TO  AGBICULTUBE  AND  THE  ABTS. 

President— W.  Odlingv  M.B.,  F.R.S.,  F.C.S. 

Vice-Presidents.— SirB.  C.  Brodie,  Bart,  F.R.S. ;  C.  G.  B.  Daubeny,  M.D.,  F.R.S. ; 

T.  H.  Gladstone,  Ph.D.,  F.RS. ;  A.  W.  WiUiamson,  Ph.D.,  F.R.S. 
Secretaries. — Professor  Iiveing,  M.A.,  F.C.S. ;  A,  Vernon  Harcourt,  M. A.,  F.C.S. ; 

Robert  Biggs. 

SECTION  0. GEOLOGY. 

President.— J.  Phillips,  M.A-,  F.R.S.,  F.G.S.,  Professor  of  Geology  in  the  Univer- 
sity of  Oxford. 

Vice-Presidents.— Sir  W.  Logan,  F.RS. ;  Lord  Enniskillen,  F.R.S.  j  Professor 
Harkness,  F.RS.;  W.  Sanders,  F.RS.;  Rev.  W.  Symonds,  F.G.S. 

Secretaries.— H.  C.  Sorby,  F.R.S.  ;  W.  PengeUy,  F.RS. ;  W.  B.  Dawkins,  F.G.S.  ; 
J.  Johnston, 

SECTION  D. — ZOOLOGY  AND  BOTANY,  INCLUDING  PHYSIOLOGY. 

President.— J.  E  Gray,  Ph.D.,  F.RS. 

Vice-Presidents.— C.  Spence  Bate,  F.RS. ;  Professor  Babington,  F.RS. ;  Professor 

Balfour,  F.RS. ;  Dr.  Daubenv,  F.RS. ;  J.  Gwyn  Jeffreys,  F.RS. ;  Rev.  Leonard 

Jenyns,  F.RS. ;  Sir  John  Richardson,  F.RS. 
Secretaries.— E.  Perceval  Wright,  M.D.,  F.L.S.;  H.  T.  Stainton,  F.L.S. ;  C.E, 

Broome,  F.L.S. ;    H.  B.  Brady,  F.L.S. 

SUB-SECTION  D. — PHYSIOLOGICAL  SCIENCE. 

President.— Edward  Smith,  M.D.,  LL.R,  F.R.S. 

Vice-Presidents.— Yrofe8&oTAdand,M.B.,F.R,.8.j  John  Davy,  M.D.,  F.RS. :  Wil- 

braham  Falconer,  M.D. ;  Thomas  Hodgkin,  M.D.,  F.RS. ;  Professor  Rolleston, 

MD.,  F.RS. 
Secretaries.— J.  8.  Bartrum;  William  Turner,  M.B.,  F.RS.E. 

SECTION  E.— GE0GBAPHY  AND  ETHNOLOGY. 

President.— Sir  Roderick  I.  Murchison,  K.C.B.,  G.C.StS.,  D.C.L.,  F.R.8.,  Director- 
General  of  the  Geological  Survey  of  the  United  Kingdom. 

Vice-Presidents.— John  Lubbock,  F.RS.,  President  of  the  Ethnological  Society; 
Maior-General  Sir  Henry  Rawlinson,  K.C.B.,  V.P.R.G.S.;  John  Crawfurd, 
F.K.S.;  Col.  Sir  Henry  James,  RE.,  Superintendent  Ordnance  Survey;  Dr. 
Livingstone,  F.RG.S. 

Secretaries.— Thomas  Wright,  M.A. ;  Clements  R  Markham,  F.RG.S. j  Captain 
R  M.  Murchison,  F.RG.S.  5  H»  W.  Bates,  Assistant-Secretary  RG.S. 


Digitized  by 


Google 


txx 


REPORT — 1864. 


SECTION  F. ECONOMIC  SCIENCE  AND  STATISTICS. 

President— William  Farr,  M.D.,  D.C.K.  F.R.S. 

Vice-Presidents.— Sir  John  Bowring,  F.R.S. ;  James  Heywood,  F.R.S. ;  The  Mayor 

of  Bath ;  Right  Hon.  Joseph  Napier  j  Colonel  W.  H.  Sykes,  M.P.,  F.R.S. 
Secretaries.— Frederick  Purdy ;  .Edmund  Macrory  ;  E.  T.  Payne. 

SECTION  G. MECHANICAL  SCIENCE. 

President. — J.  Hawkshaw,  F.R.S. 

Vice-Presidents.— Sir  William  Armstrong,  F.R.S. ;  J.  F.  Bateman,  F.R.S. ;  Admi- 
ral Sir  E.  Belcher ;  Captain  Douglas  Qalton,  R.N.,  F.R.S. ;  W.  Fairbaim,  LL.D., 
F.R.S.:  Professor  Rankine,  LL.D.,  F.R.S. )  J.  Scott  Russell,  F.R.S. ;  C.  Vig>- 
noles,  F.R.S. 

Secretaries. — P.  Le  Neve  Foster,  M.A,  \  Robert  Pitt 


CORRESPONDING  MEMBERS. 


Professor  Agassiz,  Cambridge,  Massa- 
chusetts. 

M.  Babinet,  Paris. 

Dr.  A.  D.  Bache,  Washington. 

Dr.  H.  D.  Buys  Ballot,  Utrecht. 

Dr.  D.  Bierens  de  Haan,  Amsterdam. 

Professor  Bolzani,  Kasan. 

Dr.  Barth. 

Dr.  Bergsma,  Utrecht. 

Mr.  P.  5.  Bond,  Cambridge,  U.S. 

M.  Boutigny  (d'Evreux). 

Professor  Braschmann,  Moscow. 

Dr.  Carus,  Leipzig. 

M.  Des  Cloizeaux. 

Dr.  Ferdinand  Cohn,  Breslau. 

M.  Antoine  d'Abbadie. 

M.  De  la  Rive,  Geneva. 

Professor  Wilielm  Delffs,  Heidelberg. 

Professor  Dove,  Berlin. 

Professor  Dumas,  Paris. 

Dr.  J.  Milne-Edwards,  Paris. 

Professor  Ehrenberg,  Berlin. 

Dr.  Eisenlohr,  Carlsruhe.    >■ 

Professor  Encke,  Berlin. 

Dr.  A.  Erman,  Berlin. 

Professor  A.  Escher  von  der  Linth, 
Zurich,  Switzerland. 

Professor  Esmark,  Christiania. 

Professor  A.  Favre,  Geneva. 

Professor  G.  Forchhammer,  Copenhagen. 

M.  Leon  Foucault,  Paris. 

Professor  E.  Fremy,  Paris. 

M.  Frisiani,  Milan. 

Dr.  Geinitz,  Dresden. 

Professor  Asa  Gray,  Cambridge,  U.S. 

M.  E.  He*bert,  Paris. 

Professor  Henry,  Washington,  U.S. 

Dr.  Hochstetter,  Vienna. 

M.  Jacobi,  St.  Petersburg. 

Prof.  Jessen,  Med.  et  Phil.  Dr.,  Griess- 
wald,  Prussia. 

Profe88orAug.  KekulS,  Ghent,  Belgium. 

M.  Khanikof,  St.  Petersburg. 


Prof.  A.  Kblliker,  Wurzburg. 

Professor  De  Koninck,  IASge. 

Professor  Kreil,  Vienna. 

Dr.  A.  Kupffer,  St.  Petersburg. 

Dr.  Lamont,  Munich. 

M.  Le  Verrier,  Paris. 

Baron  von  Liebig,  Munich. 

Professor  Loomis,  New  York. 

Professor  Gustav  Magnus,  Berlin. 

Professor  Matteucci,  Pisa. 

Professor  P.  Merian,  Bdle,  Switzerland. 

Professor  von  Middendorff,  St.  Petersburg. 

M.  T Abbe*  Moigno,  Paris. 

Dr.  Arnold  Morite,  Tiflis. 

Herr  Neumaver,  Munich. 

Professor  Nilsson,  Sweden. 

Dr.  N.  Nordenskiold,  Helsingfors. 

M.  E.  Peligot,  Paris. 

Prof.  B.  Pierce,  Cambridge,  U.& 

Gustav  Plaar,  Strasburg. 

Professor  Pliicker,  Bonn. 

M.  Constant  Prevost,  Paris. 

M.  Quetelet,  Brussels. 

Professor  W.  B.  Rogers,  Boston,  U.S. 

Herman  Schlagintweit,  Berlin. 

Robert  Schlagintweit,  Berlin. 

M.  Werner  Siemens,  Vienna. 

Dr.  Siljestrom,  Stockholm. 

Professor  J.  A.  de  Souza,  University  of 

Coimbra. 
Professor  Adolph  Steen,  Copenhagen. 
Dr.  Svanberg,  Stockholm. 
M.  Pierre  Tchihatchef. 
Dr.  Otto  Torell,  University  of  Lund. 
Dr.  Van  der  Hoeven,  Ley  den. 
M.  Vambery,  Hungary. 
Professor  E  Verdet,  Paris. 
M  de  Verneuil,  Paris. 
Baron    Sartorius   von  Waltershausen, 

Gottingen. 
Professor  Wartmann,'  Geneva. 
Dr.  Welwitsch. 


Digitized  by 


Google 


REPORT  OF  THE  KEW  COMMITTEE.  XXXI 

Report  of  the  Council  of  the  British  Association,  presented  to  the 
General  Committee,  Wednesday,  September  14,  1864. 

1.  The  Council  have  received  the  Keport  of  the  Kew  Committee  for  the 
past  year,  which  will  he  laid  before  the  General  Committee  on  Monday. 

2.  The  Report  of  the  Parliamentary  Committee  has  been  received,  and  tho 
Council  recommend  the  adoption  of  this  Eeport  by  the  General  Committee. 

3.  The  Council  have  added  to  the  list  of  Corresponding  Members  the  names 
of  the  following  Foreign  Men  of  Science,  who  have  been  present  at  Meetings 
of  the  Association : — 

Dr.  Torell,  Dr.  Buys  Ballot,  M.  Des  Cloizeaux,  and  Prof.  Adolph  Steen. 

4.  The  Council  have  received  invitations  to  hold  the  next  Meeting  of  the 
Association  at  Birmingham,  and  another  to  hold  it  at  Nottingham.  An  in- 
vitation has  also  been  received  from  Dundee  for  the  year  1867. 

"Report  of  the  Kew  Committee  of  the  British  Association  for  the 
Advancement  of  Science  for  1863-1864. 

The  Committee  of  the  Kew  Observatory  submit  to  the  Association  the  fol- 
lowing statement  of  their  proceedings  during  the  past  year : — 

A  set  of  Self-recording  Magnetographs,  of  the  same  pattern  as  those  at 
Kew,  have  been  ordered  by  the  Italian  Government  for  Professor  Donati 
of  Florence ;  these  have  been  completed  by  Adie  of  London,  and  despatched 
to  their  destination. 

General  Sabine  has  received  letters  from  Mr.  Meldrum,  Director  of  the 
Mauritius  Observatory,  and  from  Mr.  Ellery,  Director  of  that  at  Melbourne, 
from  which  there  seems  to  be  a  good  prospect  that  at  no  distant  date  Self- 
recording  Magnetographs  may  be  in  operation  in  these  localities.  This 
would  be  a  result  of  very  great  scientific  importance,  since  there  are  as  yet 
none  of  these  instruments  established  in  the  southern  hemisphere* 

The  Committee  have  lost  with  regret  the  valuable  services  of  Mr.  Cham- 
bers, who  left  the  Observatory  about  the  middle  of  November  last  for  an 
appointment  in  India.  His  place  as  Magnetical  Assistant  has  been  supplied 
by  Mr.  George  Whipple,  who  has  given  much  satisfaction  in  his  new  office. 

The  sum  of  .£50  has  been  received  from  the  Government  Grant  Fund  of 
the  Boyal  Society  for  the  purpose  of  obtaining  printed  copies  of  magnetic 
curves.  This  has  been  spent  in  procuring  photolithographic  copies  of  a 
number  of  the  most  interesting  traces  simultaneously  produced  by  the  Mag- 
netographs at  Kew  and  Lisbon.  These  have  been  published  by  the  Kew  and 
Lisbon  Observatories,  and  distributed  to  scientific  men  likely  to  take  an  in- 
terest in  the  subject. 

A  Unifilar  and  Dip  Circle  have  been  verified  at  Kew  and  forwarded  to  the 
Iisbon  Observatory,  and  a  Self-recording  Electrometer,  on  Professor  "WV 
Thomson's  principle,  has  also  been  despatched  to  that  institution. 

Two  Unifilars  and  two  Dip  Circles  have  likewise  been  ordered  by  Colonel 
Walker,  Director  of  the  Trigonometrical  Survey  of  India,  and  they  are  at 
present  in  the  hands  of  the  opticians. 

The  usual  monthly  absolute  determinations  of  the  magnetic  elements 
continue  to  be  made  at  Kew,  and  the  Self-recording  Magnetographs  are  in 
constant  operation  as  heretofore,  under  the  superintendence  of  Mr.  Whipple, 
Magnetical  Assistant. 

Advantage  has  again  been  taken  of  these  automatic  records  of  the  earth's 
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magnetism  by  the  Committee  engaged  in  the  preparation  of  electrical  stand- 
ards, who  have  found  it  desirable,  for  some  of  their  experiments,  to  ascer- 
tain the  contemporaneous  readings  of  the  Declination  Magnetograph. 

The  following  papers  having  reference  to  Kew  Observatory  have  been 
communicated  to  the  Royal  Society  by  Major-General  Sabine,  President  of 
that  body : — 

1.  Results  of  hourly  Observations  of  the  Magnetic  Declination  made  by 
Sir  Francis  Leopold  M^lintock,  R.N.,  and  the  Officers  of  the  Yacht  '  Fox/ 
at  Port  Kennedy  in  the  Arctic  Sea,  in  the  Winter  of  1858-59 ;  and  a  Com- 
parison of  these  Results  with  those  obtained  by  Captain  Maguire,  R.N.  and 
the  Officers  of  H.M.S.  <  Plover/  in  1852,  1853,  and  1854,  at  Point  Barrow. 

2.  A  Comparison  of  the  most  notable  Disturbances  of  the  Magnetic  Declina- 
tion in  1858  and  1859  at  Kew  and  Nertsehinsk ;  preceded  by  a  brief  Retro~ 
spective  View  of  the  Progress  of  the  Investigation  into  the  Laws  and  Causes 
of  the  Magnetic  Disturbances. 

A  Table  of  the  Mean  Declination  of  the  Magnet  in  each  Decade  from 
January  1858  to  December  1863,  derived  from  the  Observations  made  at 
the  Magnetic  Observatory  at  Lisbon,  has  been  drawn  up  by  Senhor  da  Sil- 
veira,  Director  of  that  Observatory. 

This  Table  exhibits  the  semiannual  inequality  to  which  that  element  is 
subject  at  Lisbon,  and  which  is  of  the  same  nature  as  that  derived  from  the 
Kew  photographs  by  General  Sabine. 

Mr.  Stewart,  Superintendent  of  the  Kew  Observatory,  in  conjunction 
with  Senhor  Capello  of  the  Lisbon  Observatory,  has  communicated  to  the 
Royal  Society  a  paper,  entitled  "  Results  of  a  Comparison  of  certain  Traces 
produced  simultaneously  by  the  Self-recording  Magnetographs  at  Kew  and  at 
Lisbon,  especially  of  those  which  record  the  Magnetic  Disturbance  of  July  15, 
1863." 

Mr.  Stewart  has  likewise  communicated  to  the  same  Society  two  short 
papers,  one  "  On  the  Sudden  Squalls  of  30th  October  and  21st  November 
1863,"  and  another,  entitled  "  Remarks  on  Sun-Spots."  He  has  also  com- 
municated to  the  Royal  Society  of  Edinburgh  a  paper  on  "  Sun-Spots,  and 
their  Connexion  with  Planetary  Configurations." 

Mr.  A.  H.  Burgess,  M.A.,  being  desirous  to  obtain  magnetical  instruction, 
is  at  present  visiting  the  Observatory  for  the  purpose  of  acquainting  himself 
with  our  method  of  observation. 

The  Meteorological  work  of  the  Observatory  is  now  performed  by  Mr. 
Thomas  Baker,  who  likewise  takes  charge  of  the  photographic  department 
connected  with  the  self-recording  instruments,  and  executes  both  offices  very 
satisfactorily. 

During  the  past  year    97  Barometers 
„  „  „     389  ThermQmcters 

have  been  verified,  and  five  Standard  Thermometers  have  been  supplied  to 
men  of  science  and  opticians.  A  set  of  weights,  a  standard  scale,  and  a 
measure  of  capacity  have  likewise  been  verified.  The  Self-recording  Baro- 
graph continues  in  constant  operation.  Through  an  ingenious  suggestion  of 
Mr.  Beckley  traces  in  duplicate  have  been  obtained,  and  one  of  these  has  been 
regularly  forwarded  to  Admiral  FitzRoy. 

The  Self-recording  Electrometer  of  Professor  "W.  Thomsop  has  continued  in 
constant  operation  until  the  beginning  of  August,  when  it  was  sent  to  the 
optician  for  repairs. 

The  arrangements  at  the  Observatory  for  testing  Sextants  remain  as  before. 
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Doling  the  past  year  eight  Sextants,  two  Quadrants,  and  one  Transit- 
instrument  have  been  verified. 

The  sun-spots  continue  to  be  observed,  after  the  method  of  Hofrath 
Schwabe,  of  Dessau. 

Hie  Kew  Heliograph  in  charge  of  Mr.  De  la  Rue  has  been  continuously 
worked  by  a  qualified  assistant,  under  the  immediate  supervision  of  Mr. 
Beckley,  who  has  proved  of  much  service  to  the  Committee  in  this  as  well  as 
in  other  matters.  During  the  past  year  175  negatives  have  been  taken,  and 
four  sets  of  positives  have  been  printed  from  each,  one  of  which  has  been 
presented  to  the  Boyal  Society.  The  negatives  are  being  reduced  under  the 
superintendence  of  Mr.  De  la  Rue,  and  by  means  of  an  instrument  of  his 
construction.  Mr.  B.  Loewy,  formerly  assistant  in  the  Flagstaff  Observatory, 
Melbourne,  has  been  engaged  in  this  reduction,  which  he  is  executing  very 
satisfactorily  at  Kew. 

Mr.  De  la  Rue  is  also  having  an  arrangement  made,  by  means  of  which 
the  proportion  of  the  sun's  disk  obscured  by  spots  may  be  conveniently 
measured. 

At  Mr.  De  la  Rue's  request  Mr.  Loewy  is  now  examining  all  pictures 
preserved  at  Kew,  with  reference  to  distribution  of  facuka  and  general  ap- 
pearance, and  it  seems  that,  out  of  more  than  500  groups  hitherto  examined, 
about  250  show  a  nearly  equal  distribution  of  faculous  matter  round  the 
penumbra,  while  of  the  rest  more  than  200  have  the  faculae  decidedly, 
either  entirely  or  mostly,  on  the  left  side.  After  concluding  the  examination, 
which  will  extend  over  more  than  1000  spots,  Mr.  Loewy  will  submit  the 
result  to  Mr.  De  la  Rue. 

The  Spectroscope  belonging  to  the  Chairman  has  been  supplemented  with 
a  set  of  eleven  sulphuret-of-carbon  prisms,  made  by  Mr.  Browning,  and 
giving  the  very  great  angular  separation  of  more  than  3'  between  the  two 
lines  D.  The  Chairman  has  communicated  a  short  description  of  these  prisms, 
and  of  the  appearance  of  the  two  lines  obtained  by  this  arrangement,  to  the 
Boyal  Society. 

That  portion  of  the  spectrum  between  D  and  £  is  now  being  mapped, 
and  all  the  measurements  have  already  been  made.  The  results  obtained 
show  that  tho  position  of  any  line  can  be  determined  with  very  great  accu- 
racy. Mr.  Loewy  has  been  the  principal  observer,  and  he  seems  well  quali- 
fied for  the  work. 

Preliminary  arrangements  have  been  made,  under  the  superintendence  of 
Professor  Stokes,  for  experiments  on  the  retardation  of  the  pendulum  in 
different  gases. 

At  the  request  of  the  Secretary  of  State  for  India,  received  through  the 
Boyal  Society,  arrangements  have  been  made  for  the  preparation  of  appa- 
ratus to  be  used  for  the  vibration  of  pendulums  in  vacuo  at  the  different 
stations  of  the  Trigonometrical  Survey  in  India;  and  the  request  has  also 
been  made  that  the  officer  who  may  conduct  this  experimental  investigation 
should  receive  instructions  at  this  Observatory. 

The  instrument  constructed  by  Mr.  Broun  for  the  purpose  of  estimating  the 
magnetic  dip  by  means  of  soft  iron  remains  at  present  at  the  Observatory. 

The  balance  of  the  £40  granted  by  the  British  Association  in  1861,  for  an 
additional  photographic  assistant,  has  been  expended  under  the  superin- 
tendence of  Mr.  De  la  Rue,  along  with  further  sums  which  have  been  defrayed 
by  Royal  Society  grants  received  by  that  gentleman. 

The  Superintendent  has  likewise  received  grants  from  the  Royal  Society 
iff  special  experiments  to  be  made  at  Kew,  and  when  these  are  completed 
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an  account  will  be  rendered  to  that  Society.  It  will  thus  be  seen  that  other 
experiments  and  observations  of  a  nature'  to  farther  science  are  made  at  Kew 
besides  those  which  form  the  constant  work  of  the  Observatory,  and  of  these 
the  Spectroscope  measurements  at  present  in  progress  may  be  mentioned  as 
an  example ;  it  will  also  be  noticed  that  the  British  Association  do  not  bear 
the  expense  of  these  experiments,  but  this  is  defrayed  by  those  who  bring  them 
before  the  Committee. 

From  the  financial  statement  which  accompanies  this  Report,  it  will  be 
seen  that  the  adverse  balance  of  last  year  has  been  considerably  reduced, 
but  there  is  still  a  balance  against  this  Observatory  amounting  to  £45  17*.  9rf, 
The  Committee  recommend  that  a  sum  of  £600  should  be  granted  for  the 
expenditure  of  the  current  year. 

A  correspondence,  which  is  appended  to  this  Report,  has  taken  place  be- 
tween the  Astronomer  Royal  and  the  Chairman,  relative  to  a  paragraph  eon* 
tained  in  the  Report  of  the  former  to  the  Visitors  of  the  Royal  Observatory. 

The  Astronomer  Royal  has  further  suggested  that  certain  experiments 
should  be  made  in  this  Observatory : — 

1st.  For  the  purpose  of  investigating  the  discordances  which  he  has  found 
in  his  observations  of  the  dipping-needle. 

2nd.  For  the  purpose  of  investigating  the  displacements  which  occur  in  the 
trace  of  his  vertical-force  photograph. 

3rd.  On  the  temperature  corrections  of  the  force  of  a  magnet  made  by 
heating  it  in  hot  air  instead  of  by  hot  water. 

The  Committee,  for  the  reasons  contained  in  the  letter  of  the  Superinten- 
dent j(No.  VII.  Correspondence),  considerd  that  it  was  not  advisable  to  under- 
take the  experiments  suggested  by  the  Astronomer  Royal,  as  one  of  these 
would  necessarily  involve  the  displacement  of  the  Kew  vertical-force  magneto- 
graph,  while  the  others  refer  to  points  which,  in  the  opinion  of  the  Committee, 
have  been  already  decided  by  previous  observations  and  experiments. 

J.  P.  Gassiot,  Chairman. 
Eew  Observatory, 

26th  August,  1864. 
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Kew  Observatory,  Richmond,  27th  June,  1864. 

My  bear  Sir, — The  attention  of  the  Kew  Committee  has  been  drawn  to 
the  following  paragraph  in  your  Report  to  the  Visitors  of  the  Royal  Ob- 
servatory : — 

"I  consider  it  certain  that  the  small  probable  errors  which  have  been 
attributed  to  ordinary  needles  are  a  pure  delusion.  I  know  no  instrumental 
determination  in  which,  without  any  breach  of  faith,  the  wish  fox  uniformity 
of  results  will  be  so  certainly  followed  by  uniformity  of  results  as  in  the 
determination  of  dip." 

It  having  been  suggested  that  the  preceding  paragraph  may  possibly  be 
considered  to  refer  to  other  observations  than  those  made  at  Greenwich,  I 
am  requested  by  the  Committee  to  inquire  whether  it  is  intended  in  any 
measure  to  refer  to  dip-observations  made  at  this  Observatory,  and  published 
in  the  publications  of  the  Royal  Society ;  the  object  of  the  Committee  being 
*  A  copy  of  this  correspondence  was  forwarded  to  the  Astronomer  Royal  on  26th  August 
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that,  in  the  interest  of  Magnetical  Science,  the  precise  value  of  dip-observa- 
tions made  in  this  Observatory  should  be  definitely  ascertained. 

Believe  me,  my  dear  Sir, 

Tours  very  truly, 
To  Q.  B.  Airy,  Esq.,  F.R.S.,  (Signed)  J.  P.  Gassiot, 

Astronomer  Royal,  Observatory,  Greenwich.  Chairman. 


n. 

Boyal  Observatory,  Greenwich,  S  JJ.f  28th  June,  1864. 

Mr  bear  Sir, — I  have  to  acknowledge  the  receipt  of  your  letter  of  27th 
inst.,  in  which  you  state  that  the  attention  of  the  Kew  Committee  has  been 
drawn  to  a  paragraph  in  my  Report  to  the  Visitors  of  the  Royal  Observatory, 
wherein  I  express  my  opinion  on  the  inaccuracy  of  the  small  probable  errors 
which  have  been  attributed  to  ordinary  dipping-needles ;  and  in  which  you 
further  remark  that  the  cited  paragraph  may  be  considered  to  refer  to  other 
observations  than  those  made  at  Greenwich,  and  therefore,  on  the  part  of 
the  Kew  Observatory  Committee,  you  inquire  whether  the  paragraph  in 
question  is  intended  in  any  measure  to  refer  to  dip-observations  made  at  the 
Kew  Obeervatory,  and  published  in  the  publications  of  the  Boyal  Society  j 
the  object  of  the  Committee  being  that,  in  the  interest  of  Magnetical  Science* 
the  precise  value  of  dip-observations  made  in  the  Kew  Observatory  should 
be  definitely  ascertained. 

It  gives  me  great  pleasure  to  enter  folly  upon  any  matter  to  which  you  may 
invite  my  attention,  and  particularly  so  when  the  object  is  such  as  is  charac- 
terised in  the  last  paragraph  of  your  letter. 

The  inquiries  in  your  letter  are  in  fact  two : — 

First.  Whether  the  paragraph  of  my  Report  refers  to  other  observations 
than  those  made  at  Greenwich? 

To  this  I  reply  that  it  necessarily  refers  to  other  observations.  I  have 
never  succeeded  in  producing  the  agreement  of  results  which  is  implied,  by 
the  smallness  of  the  probable  errors,  except  by  unfair  selection  among  the 
discordant  primary  elements  of  observation  on  which  the  result  is  founded. 
I  have  stated  tins  repeatedly  in  my  Reports  to  the  Board  of  Visitors  (the 
whole  series  of  which,  I  believe,  are  lodged  in  the  Kew  Observatory),  and 
I  have  in  one  at  least  particularly  remarked  that  the  discordance  still 
exists  with  the  very  fine  instrument  now  in  use  at  the  Royal  Observatory. 

Second.  Whether  the  paragraph  of  my  Report  is  intended  in  any  measure 
to  apply  to  dip-observations  made  at  the  Kew  Observatory,  and  published  in 
the  publications  of  the  Royal  Society  ? 

To  this  I  reply  that  it  is  intended  so  to  apply,  inasmuch  as  the  degree  of 
accuracy,  to  which  I  do  not  give  my  assent  as  real  or  well  founded,  is  claimed 
for  the  dip-observations  made  at  the  Kew  Observatory.  In  support  of  my 
statement  of  that  claim,  I  will  refer  to  a  pamphlet  by  General  Sabine,  which 
I  am  unwilling  further  to  describe,  but  which,  as  I  am  aware,  has  been 
forced  on  your  attention  and  on  that  of  the  other  members  of  the  Committee 
of  Recommendations  of  the  British  Association.  In  it  will  be  found  the  fol- 
lowing sentences : — "  The  probable  error  of  a  single  observation  of  the  dip 
with  reliable  instruments  of  easy  procurement  is  known  to  be  +  l'*5.  It 
has  been  shown  to  be  so  by  a  series  of  282  observations  made  at  Kew,  em- 
ploying 12  circles  and  24  needles,  all  of  the  pattern  which  has  been  in  use 
at  Kew  for  several  years  past.  The  observations  were  made  by  seven  different 
observers :  the  results  are  published  in  the  '  Proceedings  of  the  Royal  Society,' 
Karen  1861,  from  entries  in  the  Kew  Observatory  books,  not  a  single  ob*  > 
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serration  having  been  omitted.  The  probable  error  +  l'-5  may  be  regarded 
as  including  constant  errors,  considering  the  number  of  different  circles  and 
needles  which  were  employed,  as  well  as  the  peculiarities  of  different  ob- 
servers, of  whom  there  were  seven."  (The  italics  are  General  Sabine's.) 
These  are  the  probable  errors  which  I  cannot  accept  as  accurate. 

It  may  not  be  superfluous  to  add  that  I  have  conversed  with  several 
foreign  observers  (one  of  whom  has  very  lately  quitted  me),  and  that  all 
have  found  discordances  comparable  to  those  which  I  have  myself  observed. 
I  have  therefore  no  novelty  to  claim,  except  the  suggestion  (made  by  me 
some  years  ago)  of  instability  in  the  position  of  the  magnetic  axis,  and  the 
construction  (within  little  more  than  a  year)  of  an  instrument  whose  results 
appear  to  support  that  suggestion. 

I  should  be  much  gratified  if  the  powers  of  the  Kew  Observatory  could  be 
devoted  to  the  examination  of  this  and  analogous  instrumental  difficulties. 
These  experimental  inquiries  are  not  well  suited  to  the  system  of  the  esta- 
blishment over  which  I  preside.  And,  speaking  as  a  member  of  the  British 
Association,  I  think  that  the  Kew  Observatory  would  be  better  employed  in 
that  way  than  in  the  course  which  now  absorbs  so  much  of  its  strength.  It 
was  originally  intended,  and  in  my  opinion  wisely  intended,  for  the  verifica- 
tion and  improvement  of  instruments,  and  not  for  continuous  observations. 
If  the  examination  which  I  propose  should  be  taken  up,  I  shall  be  happy  to 
cooperate,  by  repetition  of  observations  (as  my  opportunities  might  serve), 
and  by  communication  of  my  results. 

I  am,  my  dear  Sir, 

Yours  very  truly, 
J.  P.  Gauiot,  Esq.,  (Signed)  G.  B.  AntT. 

Ohairman  ofihe  Kew  Observatory  Committee. 


Clapham  Common,  June  90, 1864. 
Mr  dxab  Sir, — I  have  to  acknowledge  receipt  of  yours  of  28th  inst., 
wherein  you  state  that  the  paragraph  in  your  recent  report  "  was  intended 
to  apply  to  the  dip-observations  made  at  Kew,  and  published  in  the  publica- 
tions of  the  Royal  Society,  inasmuch  as  the  degree  of  accuracy,  to  which  you 
do  not  give  your  assent  as  real  or  well  founded,  is  claimed  for  these  ob- 
servations/' 

I  havo  forwarded  your  letter  to  Mr.  Stewart,  the  director  of  the  Ob- 
servatory, under  whose  immediate  directions  the  observations  were  made, 
and  I  hope  you  will  find  that  the  explanation  he  will  offer  will  satisfy  you 
as  to  the  entire  truthfulness  of  the  results  he  obtained,  and  to  the  reliability 
that  should  be  placed  thereon. 

I  have  always  understood,  that  to  the  continued  magnetical  observations 
which  have  been  made  at  Kew  Observatory  has  been  mainly  due  the  esta- 
blishment of  so  many  magnetical  observatories  abroad ;  it  would,  however, 
ill  become  me  to  offer  to  you  any  opinion  as  to  their  value,  although  I  cannot 
t>ut  regret  that  they  do  not  appear  to  have  met  your  approval. 

I  am  sure  it  would  afford  Mr.  Stewart,  as  well  as  the  Members  of  the 
Committee,  much  pleasure  to  follow  out  any  experimental  inquiries  which 
you  may  at  any  time  suggest. 

Believe  me,  my  dear  Sir, 

.  Yours  most  truly, 
To  G.  B.  Airy,  Esq.,  (Signed)  J.  P.  Gassiot. 

Astronomer  Royal,  Greenwich. 
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IV. 
Kew  Observatory,  Richmond,  July  4th,  1864*. 

My  deab  Sib, — I  have  perused  Mr.  Mrfa  letter  to  you,  in  which  he  state* 
that  the  passage  in  his  Report  to  the  Board  of  Visitors,  about  which  yoW 
wrote  to  him  as  Chairman  of  the  Kew  Committee,  was  intended  to  refer  to 
the  dip-observations  made  at  the  Kew  Observatory,  and  published  in  the 
publications  of  the  Royal  Society.  I  have  likewise  perused  your  reply,  and 
now,  in  accordance  with  your  request,  I  shall  describe  the  mode  of  dip- 
observation  at  Kew,  in  order  that  you  may  see  that  Mr.  Airy's  remark  is 
inapplicable  to  onr  determinations. 

But  before  doing  so  it  may  be  well  to  state  that  the  list  of  dip-observa- 
tions recorded  in  the  publication  to  which  Mr.  Airy  refers  is  a  faithful  and 
complete  catalogue  of  those  which  have  been  made  at  this  Observatory.  My 
connexion  with  the  publication  referred  to  is  therefore  this :  I  look  upon  it 
simply  as  an  authorized  and  compendious  catalogue  of  the  dip-observations 
which  have  been  made  at  Kew;  and  regarding  the  method  in  which  these 
have  been  discussed  in  the  publications  of  the  Royal  Society  as  not  falling 
within  the  scope  of  my  reply,  I  shall  confine  myself  to  the  question  of  mental 
bias,  and  endeavour  to  show  you  that  our  dip-observations  are  quite  free 
from  any  such  source  of  error. 

In  the  first  place,  the  circles  used  at  Kew  are  all  of  the  same  pattern ; 
this  being  one  which  combines  the  united  experience  of  several  eminent 
magneticians,  and  which  they  were  several  years  in  bringing  to  perfection. 
The  circles  and  needles  are  all  likewise  made  by  the  same  optician  (Mr.  Henry 
Barrow),  who  has  devoted  very  great  pains  to  the  construction  of  these  instru- 
ments. I  mention  this  latter  circumstance,  because  in  this  observation  it  is 
absolutely  essential  to  have  a  needle  constructed  with  the  greatest  care. 
Before  commencing  the  observation,  the  fine  hard  axle  of  the  needle  is 
gently  inserted  into  a  piece  of  soft  cork,  in  order  that  it  may  be  thoroughly 
cleansed,  and  the  agate  knife-edges  upon  which  it  is  to  rest  are  likewise 
rubbed  with  cork  The  needle  itBelf  has  been  previously  magnetised  by  being 
nibbed  ten  times  on  each  side  from  centre  to  pole  by  a  pair  of  bar  magnets. 
After  the  plane  of  the  magnetic  meridian  has  been  determined  in  the  usual 
way,  the  circle  is  placed  in  this  plane,  and  the  needle  is  observed  in  the  four 
following  positions : — 

L  Faceof  needle  to  fsoe  of  instrument....  Face  <)f 

n.        »  tt         a       ••••>»        »»      weit. 

HI.  Face  of  needle  rerereed  «...        „  „         West 

IV.  „  n  ••••»>  »»  -Bast. 

The  poles  of  the  needle  are  then  reversed  by  ten  strokes  of  the  bar  magnets 
on  each  side,  and  the  same  set  of  observations  is  repeated,  the  mean  of  the 
whole  eight  positions  giving  the  dip. 

Both  extremities  of  the  needle  are  in  each  case  successively  viewed  by 
microscopes  attached  to  an  arm,  which  also  carries  the  verniers  by  means  of 
which  the  position  is  read.  Before  making  an  observation,  the  needle  is 
gently  raised  from  its  support  and  lowered  again  by  means  of  a  lifter  twice 
or  thrice,  after  which  its  position  is  noted.  I  ought  likewise  to  remark  that 
in  magnetizing  the  needle  it  is  always  placed  in  a  wooden  frame  in  such  a 
manner  that  the  magnets  are  obliged  to  pass  symmetrically  over  it. 

In  this  process  it  appears  to  me  that  the  only  possible  effect  a  mental 

*  This  letter,  although  written  on  July  4th,  was  not  aent  to  Mr.  Airy  until  it  had  been 
«ppoTed  of  by  the  Committee  at  their  meeting  on  August  26th. 
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bias  can  be  imagined  to  have  is  to  induce  the  observer  to  continue  lifting 
the  needle  before  reading,  until  it  has  come  into  what  he  considers  the 
proper  position ;  but  even  this  is  totally  precluded  by  the  method  of  observa- 
tion, for  the  vernier  is  not  read,  and  the  observer  does  not  know  the  position 
of  his  needle  until  it  is  at  rest  and  the  lifting  process  at  an  end.  Besides, 
if  the  observer  did  know  the  position  of  his  needle  it  would  avail  him  little  ; 
for  while  the  mean  of  the  eight  positions  is  nearly  the  same  for  different 
instruments,  yet  the  reading  of  any  one  position  of  the  needle  may  be,  and 
usually  is,  very  different  from  the  true  or  finally  deduced  dip. 

From  all  this  it  will  be  seen  how  little  scope  there  is  in  the  dip-observa- 
tions for  the  operation  of  mental  bias ;  but  the  observers  who  are  supposed 
to  have  worked  our  instruments  with  an  unconscious  predetermination  to 
produce  certain  results  must  have  had  still  more  formidable  difficulties  than 
even  these  to  contend  with.  For,  in  order  that  mental  bias  should  have 
operated  in  the  case  under  discussion,  the  preconceived  idea  of  uniformity 
with  which  the  observer  approached  the  instrument  must  have  varied  in  such 
a  measure  from  season  to  season  and  from  year  to  year  as  to  produce  in  the 
results  obtained  an  annual  variation,  as  well  as  a  secular  change,  and  these 
of  such  a  nature  as  to  conform  with  the  results  of  other  observatories,  Mr. 
Airy  must  acknowledge  that  the  uniformity  to  which  he  alludes,  and  the  wish 
for  which  he  supposes  has  created  a  mental  bias,  is  that  which  remains  after 
the  annual  and  secular  variations  have  been  allowed  for. 

Next,  with  regard  to  observers ;  we  have  frequently  at  Kew  gentlemen 
connected  with  foreign  observatories,  who  come  to  receive  a  magnetical 
equipment.  Their  desire  is  to  obtain  the  best  possible  instruments,  but  at 
the  same  time  they  view  those  presented  to  them  with  a  very  critical  eye. 
One  of  these  waa  Dr.  Bergsma,  who  spent  nearly  a  month  in  thoroughly  ex- 
amining the  dip-circle  and  in  suggesting  refinements,  but  who  went  away 
convinced  of  its  accuracy.  Senhor  da  Souza  of  Coimhra,  and  Senhor  Capello 
of  Lisbon,  have  likewise  made  dip-observations  at  Eew,  and  with  the  same 
object,  namely,  to  satisfy  themselves  by  their  own  practical  experience  as  to 
the  best  dip-cirole  with  which  to  furnish  their  respective  observatories, 

I  shall  only  allude  to  one  observer  more,  who,  though  he  only  made  a 
single  observation,  has  frequently  expressed  his  wish  to  make  a  series,  but 
has  hitherto  been  prevented  by  his  numerous  engagements.  I  speak  of  Mr, 
Glaisher,  of  Greenwich  Observatory,  who,  on  21st  October  last,  obtained 
with  Circle  No.  40  a  dip  of  68°  12'-2,  while  with  Circle  No.  33  Mr.  Chambers 
on  19th  and  20th  October  obtained  68°  12-3, 

I  have  thus  endeavoured  to  show  that  in  the  Kew  dip-observations  there 
is  absolutely  no  opportunity  for  mental  bias  to  act,  and  that  even  if  there 
were,  many  of  our  observers  are  not  likely  to  have  been  the  subjects  of  such 
an  influence. 

In  thus  fulfilling  your  request,  it  is  within  my  province  to  notice  the 
seoond  part  of  Mr.  Airy^s  letter  only  in  as  far  as  this  is  connected  with  the 
subject  of  discussion.  You  will,  therefore,  perhaps  permit  me  to  refer  you 
to  the  following  paragraph  of  his  letter,  which  I  shall  now  quote:— u  I 
have  therefore  no  novelty  to  claim,  except  the  suggestion  (made  by  me  some 
yean  ago)  of  instability  in  the  position  of  the  magnetic  axis,  and  the  con- 
struction (within  little  more  than  a  year)  of  an  instrument  whose  results 
appear  to  support  that  suggestion.  I  should  be  much  gratified  if  the  powers 
of  the  Kew  Observatory  could  be  devoted  to  the  examination  of  this  and 
analogous  instrumental  difficulties.  These  experimental  inquiries  are  not  well 
suited  to  the  system  of  the  establishment  over  which  I  preside.    And,  speak- 
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ing  as  a  member  of  the  British  Association,  I  think  that  the  Kew  Observatory 
would  be  better  employed  in  that  way  than  in  the  course  which  now  absorbs 
so  much  of  its  strength.  It  was  originally  intended,  and  in  my  opinion 
wisely  intended,  for  the  verification  and  improvement  of  instruments,  and 
not  for  continuous  observations.  If  the  examination  which  I  propose  should 
be  taken  up,  I  should  be  happy  to  cooperate,  by  repetition  of  observations 
(as  my  opportunities  might  serve),  and  by  communication  of  my  results." 

These  words,  while  they  imply  a  request  which  has  been  courteously 
acknowledged  by  you  in  your  reply,  appear  also  to  convey  the  idea  that  the 
Kew  Observatory  has  left  the  burden  of  an  experimental  inquiry  regarding 
dip-circles  to  the  Greenwich  establishment,  which  is  not  well  suited  to  un- 
dertake such  a  task, 

I  think  that,  whatever  opinion  be  entertained  regarding  the  functions  of 
the  Kew  Observatory,  it  may  be  shown  that  it  has  fulfilled  its  duties  as. 
respects  the  dip-circle.  I  give  you  the  following  short  sketch  of  our  con- 
nexion as  an  observatory  with  this  problem. 

The  Kew  Committee,  being  desirous  to  promote  the  construction  and  em- 
ployment of  improved  magnetical  instruments,  procured  a  dip-circle  which 
was  too  little  known,  but  which  they  had  reason  to  think  was  a  good  practical 
instrument*  In  making  monthly  determinations  of  the  dip  with  this  instru- 
ment at  Kew,  and  in  bringing  these  before  the  notice  of  men  of  science,  the 
Committee  have  given  the  most  convincing  experimental  proof  which  it  was 
in  their  power  to  afford  of  the  excellence  of  this  instrument,  and  they  have 
the  satisfaction  to  think  that  their  work  has  not  been  in  vain,  for  the 
directors  of  many  foreign  observatories  have  supplied  themselves  with  these 
circles,  and  as  many  as  could  do  it  have  personally  inspected  them  at  Kew. 
Mr.  Airy  appears  to  have  adopted  a  different  course ;  as  far  as  I  am  aware, 
he  has  not  yet  honoured  us  with  a  visit  to  Kew,  in  order  to  inspect  our  dip- 
circle  and  become  personally  acquainted  with  our  method  of  observation. 
On  the  other  hand,  he  has  instituted  experiments  of  his  own,  but  has  not 
succeeded  in  producing  a  good  instrument,  and  the  results  which  he  has  thus 
obtained  h>ve  induced  him  to  believe  that  the  Kew  determinations  (although 
made  with  a  different  instrument,  which  is  also  handled  in  a  somewhat 
different  manner)  are  not  correct. 

The  Kew  Committee  have  combated  this  conclusion,  and  are  not  shaken 
in  their  belief  that  they  have  obtained  a  nearly  perfect  dip-circle.  They 
may  be  right  or  wrong  in  this  opinion ;  but  while  they  retain  it  they  cannot 
surely  be  justly  reproached  with  having  left  to  the  Greenwich  Observatory 
the  burden  of  an  experimental  inquiry  which  they  can  only  regard  as  super- 
fluous and  self-imposed, 

I  remain,  my  dear  Sir, 
To  J.  P.  Gatsiot,  &q.9  F.B.S.,  Yours  very  truly, 

Chairman  of  ths  Kew  CommitUe.  (Signed)  B.  Stswabt. 

V. 

Royal  Observatory,  Greenwich,  July  11,  1864*. 
1£y  dbab  Sib, — You  were  so  good  as  to  hold  out  to  me  the  expectation 
that  probably  the  Kew  Observatory  Committee  might  be  -able  to  assist  this 
observatory  in  some  important  examinations  of  discordances  in  the  results 
of  magnetic  observations,  which  have  given  me  great  anxiety  and  trouble. 
To  bring  this  matter  more  distinctly  to  a  point  I  will  indicate  three  subjects, 

*  At  the  dale  of  this  letter  Mr.  Airy  had  not  received  a  copy  of  Mr.  Stewards  letter  of 
July  4th. 
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of  which  two  have  been  before  me  for  several  years,  and  the  third  has  lately 
come  before  me  with  great  force. 

1st.  You  are  in  some  measure  aware  of  the  discordances  which  I  have 
found  in  observations  of  the  dipping-needle,  made  with  the  smallest  con- 
ceivable change  in  the  circumstances  of  bearing,  or  even  (as  in  some  experi- 
ments which  I  have  lately  transmitted  to  Prof.  Stokes)  without  lifting  the 
needle  at  alL  I  am  sure  the  Kew  Observatory  would  do  well  in  thoroughly 
investigating  this  matter  by  experiment 

2nd.  I  have  been  troubled  for  many  years  with  small  displacements  in 
the  trace  of  the  vertical-force  photograph.  I  should  be  glad  to  have  these 
investigated  at  the  Kew  Observatory ;  but  it  will  be  necessary  for  this  pur- 
pose to  modify  the  adjustments  of  the  vertical-force  instrument  at  Kew, 
which  at  present  is  incompetent  to  exhibit  such  displacements,  and  masks 
all  that  may  ever  have  occurred. 

3rd.  I  should  be  very  glad  indeed  to  have  a  set  of  experiments  on  the 
temperature  corrections  of  the  force  of  a  magnet,  made  by  heating  it  in  hot 
air  instead  of  by  hot  water.  My  own  experiments  leave  us  in  most  distress- 
ing doubts. 

It  will  give  me  great  pleasure  to  cooperate  as  far  as  possible  with  the  Kew 
Committee  in  these  matters ;  any  record  of  our  experiments  and  any  ap- 
paratus that  we  can  possibly  spare  will  be  at  their  command. 

I  am,  my  dear  Sir, 

Yours  very  truly, 
To  J%  P.  Gassiot,  Esq.,  (Signed)  G.  B.  Amr. 

Chairman  of  the  Kew  Observatory  Committee* 

YL 

Cl&pham  Common,  July  13, 1864 
Mr  deab  Sib, — I  have  your  letter  of  the  11th,  suggesting  certain  experi- 
ments in  relation  to  magnetic  instruments,  which  I  will  lay  before  the  Kew 
Committee  at  its  next  meeting. 

I  have  in  the  mean  time  forwarded  your  letter  to  Mr.  Stewart,  the 
Director  of  Kew  Observatory,  who  will,  I  am  confident,  give  it  his  best 
attention.  I  remain,  yours  truly, 

(Signed)  J.  P.  Gassiot. 

To  (?.  2?,  Airy,  Esq.,  Astronomer  Rqyah 


vn. 

Kew  Observatory,  July  30,  1864. 

My  dear  Sib, — I  have  perused  Mr.  Air/s  letter,  addressed  to  yourself  as 
Chairman  of  the  Kew  Committee,  in  which  he  suggests  that  certain  experi- 
ments should  be  made  at  the  Kew  Observatory,  and  I  now  reply  to  your 
request  that  I  should  report  concerning  this  letter  for  the  information  of  the 
Committee. 

From  the  correspondence  which  has  passed  between  Mr.  Airy  and  yourself, 
I  have  little  difficulty  in  finding  the  proper  basis  for  this  report ;  the  ques- 
tion resolves  itself  into  the  following: — Is  it  expedient  in  the  interest  of 
magnetical  science  that  the  Committee  should  undertake  these  experiments  ? 

If  the  suggestions  of  Mr.  Airy  refer  to  points  which  have  not  been  settled, 
the  Committee  are  surely  indebted  to  him  for  bringing  these  before  them ; 
but  if,  on  the  other  hand,  it  be  the  opinion  of  the  Committee  that  these 
points  have  already  been  discussed  and  finally  disposed  of,  Mr.  Airy  cannot 
blame  them  if  they  decline  making  the  experiments  which  fep  suggests. 
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I  wOl  take  these  requests  in  succession. 

1.  His  first  relates  to  dip  experiments  and  observations.  About  twenty- 
five  years  ago,  a  few  magneticians,  including  General  Sabine  and  the  late  Sir 
J.  C.  Boss,  who  were  zealous  for  the  advance  of  magnetical  science,  set  them- 
selves to  work  to  improve  the  dip-circle.  In  this  problem  they  had  the  ad- 
vantage of  the  cooperation  of  the  late  Mr.  Robinson,  an  excellent  mecha- 
nician, who  had  also  the  subject  very  much  at  heart,  and  whose  attention 
was  especially  directed  to  the  axle  of  the  needle  with  remarkable  success. 
On  his  premature  death,  his  process  was  continued  by  Mr.  H.Barrow.  Other 
improvements  were  afterwards  made,  and  the  Kew  Observatory  having  in 
the  mean  time  been  established,  that  institution  was  not  slow  to  recognize 
the  practical  excellence  of  this  circle,  and  the  Committee  felt  themselves 
able  to  recommend  its  general  adoption.  In  order  to  justify  their  preference, 
they  instituted  a  series  of  monthly  observations,  the  result  of  which,  in  their 
opinion,  as  well  as  in  that  of  very  many  scientific  men,  has  been  to  demon- 
strate tie  practical  goodness  of  this  instrument.  Not  fewer  than  forty-two 
of  these  instruments  have  been  made  by  Mr.  Barrow,  and  these  are,  for  the 
most  part,  in  use  in  different  parts  of  the  globe.  Many  directors  of  foreign 
observatories  who  were  previously  acquainted  with  other  dip-circles,  suspect- 
ing these  to  be  inferior  to  that  at  Kew,  have  repaired  to  our  observatory  for 
the  purpose  of  convincing  themselves  by  their  own  experience  that  the  per- 
formance of  the  Kew  circle  was  not  exaggerated.  I  believe  that,  without 
exception,  they  have  been  satisfied  with  our  results ;  but  I  need  not  dwell 
on  this  topic,  as  I  have  already  in  a  previous  letter  endeavoured  to  show  that 
our  observations  are  quite  trustworthy. 

It  was  the  wish  of  General  Sabine,  who  had  taken  such  an  active  part  in 
dip-observations,  as  well  as  in  the  construction  of  the  new  circle,  to  exhibit  in 
a  scientific  manner  the  probable  error  of  a  complete  observation  of  the  dip  with 
any  Kew  instrument ;  and  for  this  purpose  he  requested  me  to  furnish  him 
with  a  complete  list  of  the  results  obtained  at  Kew  since  1857,  omitting  none. 

These  observations  were  printed  in  the  publications  of  the  Royal  Society, 
and  I  may  be  admitted  to  express  my  belief  that,  in  the  method  of  reduc- 
tion employed,  the  observations  were  combined  in  the  manner  most  approved 
by  physicists.  I  may  likewise  mention  that  the  probable  error  therein  ob- 
tained, small  as  it  is,  must  not  be  regarded  as  wholly  due  to  instrumental 
inaccuracy,  but  in  part  at  least  to  the  occurrence  of  disturbances  during 
some  of  the  observations,  a  source  of  error  which  cannot  be  avoided.  If 
Mr.  Airy  will  refer  to  the  results  of  the  Kew  observations  in  the  Philosophical 
Transactions  for  1863,  art.  12,  he  will  see  an  example  of  the  advantage  of 
employing  an  inclinometer  with  the  small  probable  error  of  that  of  Kew,  in 
problems  of  much  theoretical  importance. 

It  would  thus  appear  that  the  Kew  Committee  have  already  obtained  an 
almost  perfect  dip-circle,  so  that  it  is  not  easy  to  conceive  what  advantage 
is  to  be  derived  from  the  experiments  proposed  by  Mr.  Airy,  especially  since, 
in  order  to  obtain  the  result  which  he  desires,  he  has  only  to  become  per- 
sonally acquainted  with  the  working  of  our  instrument,  as  has  been  done  by 
those  scientific  men  who  have  already  visited  Kew  for  this  purpose. 

2.  Mr.  Airy  states, — "  I  have  been  troubled  for  many  years  with  small 
displacements  in  the  trace  of  the  vertical-force  photograph.  I  should  be 
glad  to  have  these  investigated  at  the  Kew  Observatory ;  but  it  will  be  neces- 
sary for  this  purpose  to  modify  the  adjustments  of  the  vertical-force  instru- 
ment at  Kew,  which  at  present  is  incompetent  to  exhibit  such  displacements, 
and  masks  all  that  may  ever  have  occurred." 
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I  shall  take  this  request  in  connexion  with  the  following  paragraph  from 
Mr.  Airy's  last  Keport  to  the  Board  of  Visitors  of  Greenwich  Observatory : — 

"  The  vertical-force  magnetometer  still  exhibits  sometimes  the  dislocations 
in  the  photographic  trace.  There  is  no  evidence,  I  believe,  that  these  dis- 
locations do  not  exist  in  the  curves  of  every  vertical-force  instrument,  far 
they  are  always  accompanied  with  vibration ;  and  no  vertical-force  instru- 
ment, I  believe,  except  that  of  Greenwich,  gives  a  trace  strong  enough  to 
exhibit  vibrations,  and  the  dislocations,  therefore,  with  any  other  instrument 
would  appear  merely  as  interruptions  of  the  trace,  and  would  not  attract 
much  attention  "  *. 

Before  discussing  Mr.  Airy's  request,  I  shall  endeavour  to  show  that  our 
vertical-force  instrument  is  free  from  objection.  In  the  first  place  I  am  able 
to  state,  from  having  examined  our  vertical-force  curves  in  conjunction  with 
my  assistant,  that  when  cause  of  disturbance  takes  place  the  vibrations  of 
our  needle  are  impressed  upon  the  photographic  paper.  Whenever  a  change 
takes  place  in  the  direction  of  the  forces  acting  upon  a  freely  suspended 
magnet,  the  impulse  is  followed,  and  the  magnet,  after  an  interval,  which 
may  be  longer  or  shorter  according  to  its  time  of  vibration,  assumes  the 
new  direction.  If  the  changes  of  force  succeed  each  other  more  rapidly  than 
will  admit  of  the  magnet  becoming  stationary  between  their  occurrence,  it 
does  not  cease  to  vibrate  until  the  intervals  between  the  changes  become  long 
enough  to  permit  it  to  do  so  f.  This  state  of  vibration  is  quite  perceptible 
in  the  photographic  records  at  Kew ;  but  when  the  time  of  vibration  is  so 
small  as  in  the  Kew  instrument,  where  it  is  seven  seconds  only,  the  mean 
place  corresponding  to  a  desired  instant  is  almost  always  obtainable  from  the 
trace.  It  may  suffice  that  in  the  six  months  from  July  1  to  December  31, 
1863  (the  records  of  which  are  now  under  reduction),  and  in  which  there 
should  be  4416  equidistant  hourly  positions,  there  are  only  five  wanting  by 
reason  of  failures  from  all  causes  whatever.  In  one  of  these  the  disturb- 
ance was  so  excessive  that  the  trace  ran  off  the  recording  paper ;  in  the 
other  four  the  vibrations  corresponding  to  the  fluctuations  in  the  directions 
of  the  disturbing  force  were  too  rapid  to  permit  the  trace  to  be  sufficiently 
distinct  for  measurement.  Should  it  be  hereafter  desirable  to  investigate 
more  particularly  the  phenomena  of  the  changes  thus  rapidly  succeeding  each 
other,  a  shorter,  not  a  longer,  magnet  than  the  one  in  use  at  Kew  would  be 
required,  having  a  shorter  time  of  vibration  than  seven  seconds ;  but  in  the 
mean  time,  and  for  the  present  wants  of  science,  there  is,  I  think,  every 
reason  to  believe  that  Mr.  Welsh  exercised  a  sound  judgment  in  deter- 
mining the  dimensions,  shape,  and  weight  of  the  Kew  vertical-force  magnet. 
The  self-recording  instruments  at  Kew  are  now  in  the  seventh  year  of  their 
performance,  and  the  curves  of  each  magnetograph,  including  those  of  the 
vertical  force,  have  been  carefully  examined  preparatory  to  reducing  them, 
with  the  view  of  eliminating  everything  of  the  nature  of  displacements, 
whether  due  to  instrumental  defects  or  to  the  approach  of  magnetic  matter. 
The  curves  of  the  vertical  force  under  this  very  severe  scrutiny  have  proved 
themselves  as  perfect  as  those  of  the  other  magnetometers,  that  is  to  say, 
they  are  practically  faultless  as  far  as  one  can  judge  by  this  means. 

General  Sabine  has  kindly  undertaken  the  reduction  of  the  traces  afforded 
by  our  magnetographs,  and  finds  that  the  vertical-force  magnet  is  capable 

*  As  far  as  I  am  aware,  Mr.  Airy  has  not  seen  any  original  negative  from  our  yertical- 
foroe  magnetograph. 

t  It  has  already  been  recognised  by  Gauss  as  a  law,  that  no  magnet  can  correctly  record 
those  changes  of  which  the  period  is  not  considerably  more  than  that  of  its  own  jibration. 
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of  being  applied  in  conjunction  with  the  horizontal  force  to  several  important 
problems  in  which  the  theoretical  bearings  of  the  variations  of  the  dip  and 
total  force  axe  concerned,  which  will  be  shown  as  soon  as  the  reductions, 
already  far  advanced,  are  completed;  meanwhile  instruments  of  the  same 
pattern  have  been  ordered  by  the  directors  of  several  foreign  observatories, 
who  have  themselves  personally  examined  the  Kew  instruments  and  the 
records  of  their  performance,  and  have  expressed  their  intention  of  working 
in  concert  with  Kew. 

The  displacements  and  dislocations  which  have  occasioned  Mr.  Airy  so 
much  trouble  for  several  years  past  in  the  Greenwich  vertical-force  instru- 
ments are  obviously  due  to  a  cause  or  causes  very  different  from  that  which 
has  been  noticed  above.  From  his  own  description  of  them,  we  learn  that 
the  results  in  one  sheet  cannot  be  compared  with  those  in  another,  and  that 
in  1859  the  vertical-force  magnet  exhibited  for  the  daily  magnetic  curve  a 
form  approaching  much  more  nearly  to  a  straight  line  than  it  had  usually 
given.  The  imperfection  of  such  an  instrument  is  sufficiently  manifest, 
and  it  would  not  be  difficult,  perhaps,  to  assign  its  probable  cause  or  causes ; 
but  as  it  is  no  longer  designed  to  be  used  by  Mr.  Airy  himself,  I  submit 
that  it  would  be  inexpedient  to  employ  the  time  of  the  observatory  in  in- 
vestigating how  much  the  defect  of  an  instrument  which  is  given  up  by  its 
employer  may  be  due  to  one  cause  and  how  much  to  another.  The  Kew 
instrument  has  no  such  defect ;  in  other  words,  it  is,  to  use  Mr.  Airy's 
expression,  "  incompetent  to  exhibit  the  displacements "  (or  dislocations) 
which  take  place  in  the  Greenwich  instrument. 

Again,  in  order  to  investigate  these  dislocations  experimentally,  it  would 
be  necessary  that  the  Committee  should  dismount  our  present  instrument  and 
mount  one  similar  to  that  which  Mr.  Airy  has  discarded,  if  not  that  very 
magnet  itself  and  Mr.  Airy  in  his  request  intimates  that  some  such'  change 
would  be  necessary.  To  dismount  an  instrument  so  usefully  employed  as  that 
at  Kew,  and  with  the  performance  of  which  for  the  purposes  for  which  it  was 
devised  we  have  reason  to  be  fully  satisfied,  for  the  chance  of  constructing 
one  of  a  different  form,  which  might  probably  not  give  us  equal  satisfaction, 
would  seem  to  be  a  species  of  treason  to  the  branch  of  science  which  we 
are  endeavouring  to  advance,  as  well  as  to  ourselves,  and  to  those  who  have 
provided  themselves  with  similar  instruments  to  work  in  concert  with  us. 

8.  Mr.  Airy's  third  request  is  that  we  should  make  experiments  in  order 
to  determine  if  there  be  any  difference  in  the  temperature  correction  as  de- 
rived when,  the  magnet  employed  is  placed  in  hot  and  oold  air  instead  of  in 
water,  as  is  usually  the  ease. 

Let  me,  first  of  all  direct  your  attention  to  the  principle  on  which  the  Kew 
Committee  have  proceeded  for  several  years  past  in  reference  to  the  subject 
of  temperature  corrections.  This  principle  has  been  to  avoid,  as  far  as 
possible,  the  occasion  for  suck  corrections,  and  the  Committee  will  be  glad  to 
learn  that  Mr.  Airy  has  latterly  expressed  his  intention  of  adopting  the  same 
principle.  At  thq  Kew  Observatory  the  variation  of  temperature  to  which 
the.  magnetegrapha  are  exposed  is  only  half  a  degree  Fahr.  in  twenty-four 
hours.  In  li£e  manner,  in  the  instrument  for  absolute  determinations,  by 
mftHwg  the  Reflections  and  vibrations  sufficiently  near  to  one  another  in 
point  of  time,  tl&  correction  for  temperature  is  reduced  to  a  minimum. 

But  in  former  days,  a  number  of  experiments  were  made  on  the  temperature 
correction,  some  with  the  purpose  of  proving  that  magnetic  changes  are  not 
&used  by  tl*e  varying  temperature  of  the  air,  and  others  which  exactly  cor- 
respond to  the  poin^  referred  to  by  Mr,  Airy,  and  these  lead  to  the  belief  that 
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temperature  corrections  determined  by  hot  and  cold  water  experiments  are 
almost  identical  with  those  determined  by  hot  and  cold  air. 

I  find  that  at  Toronto  the  temperature  change  of  the  vertical-force  magnet 
found  by  comparing  together  days  of  different  natural  temperature  was 
•00011  for  1°  Fahr.,  while  the  same  determined  by  hot  and  cold  water 
experiments  was  -00009.  At  Makerstoun,  also,  the  temperature  correction 
of  the  balance  magnet,  as  determined  by  hot  and  cold  days,  was  -000079, 
while  that  determined  by  hot  and  cold  water  experiments  was  -000073. 

These  agreements  are  very  near,  and  the  first  had  induced  General  Sabine 
to  remark  that  the  hot  and  cold  water  method  was  sufficiently  correct ;  while 
the  same  conclusion  was  also  arrived  at  by  Mr.  Broun  of  Makerstoun,  and, 
as  far  as  I  am  aware,  has  been  generally  received. 

It  is  impossible  for  me,  after  such  evidence  that  both  methods  give  very 
nearly  the  same  corrections,  to  doubt  that  Mr.  Airy's  very  great  difference 
must  have  been  occasioned  by  error  of  experiment. 

As  a  principle,  Mr.  Airy  will,  I  think,  allow  that  in  such  an  experiment 
it  is  better  to  have  the  hot  and  cold  air  filling  a  whole  room  than  filling 
only  a  copper  box ;  while  at  the  same  time  it  may  be  extremely  difficult  to 
indicate  the  precise  source  of  error  in  his  arrangement.  I  do  not  think 
that  the  Kew  Committee  are  called  upon  to  undertake  this  task,  especially 
since  (as  has  been  shown)  the  comparison  of  corrections  derived  from  heated 
air  and  heated  water  has  already  received  due  attention,  the  result  of  which 
has  been  to  set  that  matter  at  rest  in  the  minds  of  other  magneticians ;  and 
also  since  the  temperature  corrections  which  will  be  hereafter  required  at 
Greenwich  will  not  be  of  such  magnitude  as  heretofore,  and  therefore  are  not 
likely  to  occasion  Mr.  Airy  the  same  distressing  doubts  as  those  spoken  of 
by  him. 

I  remain,  my  dear  Sir, 
•71  P.  Gassiot,  Esq.,  Yours  very  truly, 

Chairman  of  the  Kew  Committee.  (Signed)  |  B.  Stewabt. 

The  two  following  letters,  although  of  later  date  than  the  Kew  Report,  have 
been  attached  to  this  correspondence  by  order  of  the  Council. 

VIIL 
Boyil  Observatory,  Greenwich,  S.E.,  1864,  October  19th. 
My  dbab  Sib, — I  have  to  thank  you  for  your  kindness  in  transmitting  fox 
my  inspection  the  Kew  Vertical-Force  Photograms  for  the  months  of  June, 
July,  and  August  1863.  They  shall  be  returned  by  hand  at  an  early  oppor- 
tunity. I  have  examined  them  with  much  interest,  and  take  leave  to  com- 
municate to  you  the  following  remarks  on  them. 

1.  The  curves  are  traced  more  strongly  than  those  which  I  had  previously 
seen.     I  think  this  change  a  great  improvement. 

2.  The  sheets  are  very  neat,  uniform,  and  distinct — more  uniform  than  the 
Greenwich  sheets  have  been  to  the  end  of  1863,  but,  I  think,  not  moro 
uniform  than  the  Greenwich  sheets  are  now.  This  change  in  the  Greenwich 
sheets,  I  believe,  is  to  be  attributed  entirely  to  our  gain  of  nearly  uniform 
temperature,  every  part  of  our  chemical  process  being  the  same  as  formerly. 

3.  The  small  perturbations  are  recorded  with  great  delicacy — more  clearly 
than  in  the  former  Greenwich  sheets  (though  I  believe  that  nearly  all  can 
be  traced  in  our  curves),  but  not  more  clearly  than  in  our  new  sheets.  I 
make  the  latter  statement  from  examination  of  the  general  character  of  both, 
as  I  have  not  been  able  to  compare  corresponding  sheets^ 
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4.  The  vibrations  of  the  magnet  are  not  well  shown.  The  largest  are  those 
of  Jane  9*  2*  lO"  (some  doubt  about  this),  June  20*  14h  1 7™,  and  July  30* 0h  8m; 
all  these  are  really  small,  yet  they  are  exhibited  very  feebly.  It  seems  pro- 
bable that  a  larger  vibration  would  leave  no  visible  trace. 
.  5.  I  conclude  from  this  that  very  violent  and  rapid  changes  of  magnetism 
could  not  be  shown. 

6.  In  this  respect  the  process  used  at  Greenwich  (fully  detailed  in  the 
"  Magnetieal  and  Meteorological  Besults,"  1862),  which  appears  to  be  more 
sensitive  to  rapid  movements,  seems  preferable  to  that  used  at  Kew.  I  do 
not  propose  to  make  any  change  for  our  magnetic  instruments ;  although  for 
our  exposed  thermometers,  in  which  the  changes  are  not  sudden,  is  yet  under 
consideration  whether  a  process  like  that  of  Kew  should  be  introduced. 

7.  I  find  upon  close  inspection  that  the  Kew  curves  are  not  free  from  dis- 
locations ;  these  are,  however,  smaller  than  those  of  the  Greenwich  curves. 
A  few  of  them  have  caught  the  attention  of  the  Kew  observer,  and  are  in- 
dicated by  dots  of  red  ink.  Among  these,  I  think,  are  June  17d  23h  50m, 
and  June  19*  22P  40m.  But  there  are  many  others  (all  small),  as  June 
23*  23k  40-,  June  29*  23h  0m,  July  1*  21h  30",  July  3*  22*  50",  23h  30-, 
23*  35m,  &c.  <fea ;  July  13*  5h  0m  (which  I  note  as  occurring  at  a  different  hour 
of  the  day),  &c.  These  are  unimportant  as  affecting  the  readings  of  the 
eurves,  but  not  unimportant  as  affecting  the  possible  explanation. 

8.  The  comparison  of  the  readings  at  Greenwich  and  at  Kew,  on  days  when 
the  dislocations  at  Greenwich  are  sensible,  entirely  supports  the  view  which 
I  have  entertained  for  many  years,  that  the  dislocations  are  transient  phe- 
nomena, in  no  wise  affecting  the  zero-measurement,  and  whose  effects  can  by 
judicious  attention  be  entirely  remedied. 

I  am,  my  dear  Sir, 

Yours  very  truly, 
John  P.  Gassiot,  Esq.,  (Signed)  G.  B.  Aiby. 

Chairman  of  the  Kew  Committee. 

IX. 

Royal  Observatory,  Greenwich,  S.E.,  1864,  November  15th. 
Mr  deab  Sir, — Ton  are  aware,  perhaps,  that  Mr.  Glaisher  has  visited 
the  Kew  Observatory,  and  that  Mr.  B.  Stewart  and  Mr.  Whipple  have 
visited  this  Observatory,  and  that  two  of  the  Kew  Dip  instruments  have 
been  transported  backwards  and  forwards ;  and  that  observations  have  been 
made  with  them  by  all  the  gentlemen  whom  I  have  mentioned,  at  Green- 
wich and  at  Kew ;  and  that  during  these  operations  I  have  myself  carefully 
examined  the  principal  parts  of  the  instruments,  though  I  have  not  made 
any  complete  observations  with  them.  The  result  of  these  operations  is  as 
follows : — 

1.  As  far  as  depends  on  the  mechanical  construction,  of  the  instruments 
including  the  needles,  the  workmanship  of  the  instruments  (I  am  not  now 
speaking  of  the  extent  of  applicability  but  of  the  workmanship  of  the  important 
parts)  is  very  good,  of  the  same  class  as  ours ;  I  think  ours  better  in  some 
respects,  but  they  may  be  considered  as  the  same  class. 

2.  As  regards  the  results  of  observations,  those  made  with  the  Kew  instru- 
ments are  consistent  to  a  degree  which  I  never  saw  before.  And  in  the 
experiment  which,  as  made  with  our  needles,  has  perplexed  me  most,  namely, 
that  of  rotating  the  instrument  in  azimuth  without  touching  or  lifting  the 
needles,  and  remarking  the  change  in  their  indications,  the  Kew  needles 
appear  to  be  nearly  or  entirely  free  from  such  change. 
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The  results  for  Dip  obtainable  with  the  Kew  Dip  instruments  are  un- 
doubtedly more  consistent  and  more  certain  than  I  had  supposed  them  to  be. 
In  considering  the  possible  cause  of  this  difference  in  the  phenomena  of 
the  two  sets  of  needles,  I  am  led  to  the  strong  belief  that  it  is  not  in  any  way 
mechanical.  The  mechanical  structure  and  treatment  is  the  same.  I  am 
inclined  to  suppose  that  it  depends  on  the  original  quality  and  the  subsequent 
tempering  of  the  steel.  I  am  not  aware  that  the  Eew  Committee  have 
published  anything  on  this  point. 

I  am,  my  dear  Sir, 

Yours  very  truly, 
John  P.  Gassiot,  Esq.,  (Signed)  G.  B.  Antr. 

Chairman  of  the  Kew  Committee. 


Report  of  the  Parliamentary  Committee  to  the  Meeting  of  the  British 
Association  at  Bath,  September  1864. 

The  Parliamentary  Committee  have  the  honour  to  report  as  follows : — 

The  Dukes  of  Devonshire  and  Argyll,  the  Earls  of  Harrowby  and  Ennis- 
kfllen,  and  Sir  John  Pakington,  have  vacated  their  seats,  but  your  Committee 
recommend  their  re-election. 

Tour  Committee  recommend  that  the  Vacancy  in  the  House  of  Commons' 
List  be  supplied  by  the  election  of  Mr.  Goschen. 

Your  Committee  suggest  that  they  should  be  permitted  to  propose  for 
Election  Members  of  either  House  of  Parliament,  in  addition  to  the  thirteen 
Members  now  constituting  their  Committee,  whenever  such  addition  may 
appear  desirable* 

These  additional  Members  might  be  considered  as  Supernumerary,  and  any 
Vacancy  in  the  Supernumerary  List  supplied,  or  not,  as  may  be  thought  ex- 
pedient, when  the  Vacancy  occurs. 

Your  Committee  also  recommend  that  a  Resolution,  passed  at  Liverpool  in 
1854,  be  rescinded,  and  the  following  substituted : — 

"  That  any  Member  of  the  Parliamentary  Committee,  who  shall  not  attend 
any  one  of  four  consecutive  Meetings  of  that  Committee,  shall  be  considered 
as  having  resigned,  but  shall  be  eligible  for  re-election." 

No  subject  was  referred  to  your  Committee  at  Newcastle,  but  several  of  its 
Members  have  supported,  or  signified  their  intention  to  support,  the  valuable 
suggestion  of  the  Royal  Commissioners,  that  the  study  of  Natural  Science 
should  be  introduced  into  certain  Public  Schools,  and  likewise  the  Bill  for 
legalizing  the  use  of  the  Metric  System  of  Weights  and  Measures. 

In  thus  acting,  the  Committee  conceive  that  they  are  properly  fulfilling  the 
important  duty  imposed  upon  them  of  "Watching  over  the  interests  of 
Science." 

Wkottbslet,  Chairman. 

17th  August,  1864. 
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Recommendations  adopted  by  the  Genebal  Committee  at  the  Bath 
Meeting  m  September  1864. 

[When  Committees  are  appointed,  the  Member  first  named  is  regarded  as  the  Secretary, 
except  there  is  a  specific  nomination.] 

Involving  Grants  of  Money. 

That  the  sum  of  .£600  be  placed  at  the  disposal  of  the  Council  for  main- 
taining the  Establishment  of  the  Kew  Observatory. 

That  Mr.  J.  Glaisher,  Lord  Rosse,  The  Rev.  T.  W.  Webb,  Mr.  W.  R.  Birt, 
Dr.  Lee,  Mr.  J.  N.  Lockyer,  Mr.  W.  R.  Dawes,  Sir  J.  Herschel,  Bart.,  Pro- 
fessor Phillips,  Mr.  J.  Nasmyth,  Mr.  Warren  De  la  Rue,  and  Mr.  H.  S.  Ellis 
be  a  Committee  (with  power  to  add  to  their  number)  for  the  purpose  of 
preparing  forms  for  registering  the  various  craters  and  visible  objects  on 
the  Moon's  surface,  and  for  constructing  an  outline  map  of  four  times  the 
scale  of  that  of  Beer  and  Madler  according  to  the  pkn  proposed  by  Mr.  Birt, 
and  also  for  conducting  an  extensive  correspondence  with  philosophers  on 
the  subject.  That  Mr.  J.  Glaisher  be  the  Chairman  of  the  Committee,  and 
Mr.  W.  R.  Birt  be  the  Secretary ;  and  that  the  sum  of  £35  be  placed  at 
their  disposal  for  the  purpose. 

That  the  Committee  on  Luminous  Meteors  and  Aerolites,  consisting  of 
Mr.  Glaisher,  Mr.  R.  P.  Greg,  Mr.  E.  W.  Brayley,  and  Mr.  Alexander 
Herschel  be  reappointed ;  that  Mr.  Herschel  be  the  Secretary,  and  that  the 
sum  of  £40  be  placed  at  their  disposal  for  the  purpose. 

That  the  Committee  on  Electrical  Standards,  consisting  of  Professor  Wil- 
liamson, Professor  Wheatstone,  Professor  W.  Thomson,  Professor  Miller, 
Dr.  A.  Matthiessen,  Mr.  Fleeming  Jenkin,  Sir  Charles  Bright,  Professor 
Maxwell,  Mr.  C.  W.  Siemens,  Mr.  Balfour  Stewart,  Dr.  Joule,  and  Mr.  C. 
F.  Yarley,  be  reappointed ;  that  Mr.  Fleeming  Jenkin  be  the  Secretary,  and 
that  the  sum  of  £100  be  placed  at  their  disposal  for  the  purpose. 

That  the  Balloon  Committee,  consisting  of  Colonel  Sykes,  Professor  Airy,  Lord 
Wrottesley,  Sir  David  Brewster,  Sir  J.  Herschel,  Bart.,  Dr.  Lloyd,  Admiral 
FitzRoy,  Dr.  Lee,  Dr.  Robinson,  Mr.  Gassiot,  Mr.  Fairbairn,  Dr.  Tyndall, 
Dr.  W.  A.  Miller,  and  Mr.  Glaisher,  be  reappointed  for  the  purpose  of  winter 
observations,  night  observations,  electrical  observations,  if  possible,  and 
making  experiments  in  months  and  seasons  in  which  no  observation  has  yet 
been  made ;  that  Mr.  Glaisher  be  the  Secretary,  and  that  the  sum  of  £150 
be  placed  at  their  disposal  for  the  purpose. 

That  Mr.  G.  J.  Symons  be  requested  to  report  on  the  Rainfall  of  the 
British  Isles  during  the  years  1863  and  1864,  and  also  to  have  constructed 
and  to  transmit  Rain-gauges  to  districts  where  observations  are  not  at  pre- 
sent made.  The  Gauges  to  be  sent  within  the  British  Isles,  and  the  instru- 
ments to  be  recalled  should  the  observations  not  be  satisfactorily  made ;  and 
that  the  sum  of  £30  be  placed  at  his  disposal  for  the  purpose. 

That  Dr.  Robinson,  Professor  Wheatstone,  Dr.  Gladstone,  and  Professor 
Hennessy  be  a  Committee  (with  power  to  add  to  their  number)  for  the 
purpose  of  making  experiments  on  the  Transmission  of  Sound  under  Water ; 
and  that  the  sum  of  £30  be  placed  at  their  disposal  for  the  purpose. 

That  Dr.  Matthiessen,  Mr.  Noad,  and  Dr.  D.  Price  be  a  Committee  for  the 
purpose  of  investigating  the  Chemical  Constitution  of  Cast  Iron ;  and  that 
the  sum  of  £30  be  placed  at  their  disposal  for  the  purpose. 
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That  M.  Alphonse  Gagas  be  requested  to  continue  his  examination  of  the 
Mechanical  Structure  of  Bocks  and  Artifical  Formation  of  Minerals ;  and 
that  the  sum  of  £20  be  placed  at  his  disposal  for  the  purpose. 

That  Mr.  A.  R.  Catton  be  requested  to  complete  his  Examination  and 
Analysis  of  Organic  Acids  formed  synthetically ;  and  that  the  sum  o  i£20  be 
placed  at  his  disposal  for  the  purpose. 

That  Prof.  A.  W.  Williamson  be  requested  to  undertake  the  analysis  of  the 
gases  evolved  from  the  Bath  Waters,  and  to  make  arrangements  for  their  sys- 
tematic collection ;  and  that  the  sum  of  £20  be  placed  at  his  disposal  for 
the  purpose. 

That  Professor  Wanklyn  be  requested  to  make  experiments  and  report 
upon  the  difference  between  the  two  sets  of  Hexylic  Compounds ;  and  that 
the  sum  of  £20  be  placed  at  his  disposal  for  the  purpose. 

That  Professor  Phillips,  The  Sari  of  Enniskillen,  and  Mr.  C.  Spence  Bate 
be  a  Committee  for  the  purpose  of  assisting  Mr.  H.  Woodward  in  Researches 
on  Eurypterus  and  other  fossil  Crustacea;  and  that  the  sum  of  £50  be  placed 
at  their  disposal  for  the  purpose. 

That  Sir  R.  I.  Murchison,  Sir  P.  Grey  Egerton,  Bart,  and  Professor  Phillips 
be  a  Committee  for  the  purpose  of  promoting  researches  in  the  Ossiferous  Caves 
of  Gibraltar,  under  the  direction  of  Dr.  Falconer  and  Professor  Busk ;  and 
that  the  sum  of  £150  be  placed  at  their  disposal  for  the  purpose. 

That  Dr.  Falconer,  Professor  Busk,  and  Captain  Spratt,  R.N.  be  a  Com- 
mittee for  the  purpose  of  promoting  researches  in  the  Ossiferous  Caves  of 
Malta,  under  the  direction  of  Dr.  Adam ;  and  that  the  sum  of  £30  be  placed 
at  their  disposal  for  the  purpose. 

That  Sir  C.  Lyell,  Bart,  Professor  Phillips,  Mr.  John  Lubbock,  Mr.  John 
Evans,  Mr.  E.  Vivian,  and  Mr.  William  PengeUy  be  a  Committee  for  the  pur- 
pose of  promoting  researches  on  special  points  not  yet  sufficiently  explored  in 
Kent's  Hole,  Torquay,  provided  satisfactory  arrangements  can  be  made  for  the* 
final  disposition  of  die  specimens ;  that  Mr.  W.  PengeUy  be  the  Secretary, 
and  that  the  sum  of  £100  be  placed  at  their  disposal  for  the  purpose. 

That  Mr.  J.  W.  Salter,  Mr.  Robert  Iightfoot,  Mr.  Vicary,  and  Mr.  J.  E. 
Lee  be  a  Committee  for  the  purpose  of  assisting  Mr.  Hicks  in  further  excava- 
tions in  the  Iingnla  Flags  at  St.  David's,  the  results  to  be  communicated  to 
the  next  Meeting  of  the  Association ;  and  that  the  sum  of  £10  be  placed  at 
their  disposal  for  the  purpose. 

That  Sir  William  Jardine,  Bart.,  Dr.  P.  L.  Sdater,  Mr.  H.  T.  Stainton,  Mr. 
A.  B.  Wallace,  Mr.  C.  Spence  Bate,  Mr.  J.  Gwyn  Jeffi-eys,  Dr.  J.  E.  Gray,  Dr. 
P.  P.  Carpenter,  Mr.  A.  Newton,  Professor  C.  C.  Babington,  Dr.  J.  D.  Hooker, 
Professor  T.  H.  Huxley,  Dr.  Francis,  Professor  Balfour,  Professor  AUman, 
Mr.  A.  H.  Halliday,  Mr.  T.  V.  Wollaston,  and  Mr.  G.  Bentham  be  reappointed 
as  a  Committee  to  consider  the  question  of  Zoological  Nomenclature ;  and 
that  the  sum  of  £10  be  placed  at  their  disposal  for  that  purpose. 

That  Mr.  J.  Gwyn  Jeffreys,  Rev.  W.  Gregor,  Mr.  R.  Dawson,  Rev.  J.  Yuill, 
Dr.  Grieve,  and  Professor  Thomas  Bell  be  a  Committee  for  the  purpose  of 
dredging  the  Coasts  of  Aberdeenshire  ;  and  that  the  sum  of  £25  be  placed  at 
their  disposal  for  the  purpose. 

That  Mr.  J.  Gwyn  Jeffi-eys,  Mr.  R.  MeAndrew,  Mr.  John  Leckenby,  Mr. 
C.  Spence  Bate,  Mr.  E.  Waller,  Rev.  A.  M.  Norman,  and  Mr.  H.  K.  Jordan  be 
a  Committee  for  the  purpose  of  dredging  the  Coasts  of  the  Channel  Islands ; 
and  that  the  sum  of  £60  be  placed  at  their  disposal  for  the  purpose. 

That  Dr.  E.  Perceval  Wright,  Professor  Babington,  Professor  Harvey 
(Dublin),  Mr.  H.  C.  Watson,  Dr.  D.  Moore  (Dublin),  and  Mr.  A.  G.  Moore 
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be  a  Committee  for  the  purpose  of  investigating  the  distribution  of  the  Irish 
Flora ;  and  that  the  sum  of  £25  be  placed  at  their  disposal  for  the  purpose. 

That  Professor  Allman  and  Dr.  £.  P.  Wright  be  a  Committee  for  the  pur- 
pose of  concluding  and  supplementing  a  Report  on  the  Hydroida ;  and  that 
the  sum  of  £13  be  placed  at  their  disposal  for  the  purpose. 

That  the  sum  of  £3  9a.  Od.  be  granted  to  Dr.  P.  P.  Carpenter  for  the 
purpose  of  defraying  the  expenses  incurred  by  him  (over  and  above  a  sum  of 
j£10  granted  in  1863)  in  preparing  his  Report  on  American  MoUusca. 

That  Mr.  J.  Gwyn  Jeffreys,  The  Rev.  Thomas  Hincks,  Mr.  C.  Spence  Bate, 
Mr.  J.  Couch,  Mr.  Charles  Stuart,  Mr.  J.  B.  Rowe,  and  Mr.  J.  Ralfe  be  a 
Committee  for  investigating  the  marine  Fauna  and  Flora  of  the  southern 
coasts  of  Cornwall  and  Devon ;  and  that  the  sum  of  £25  be  placed  at  their 
disposal  for  the  purpose. 

That  Dr.  B.  W.  Richardson  be  requested  to  continue  his  researches  on  the 
Physiological  Action  of  some  Amyl  Compounds ;  and  that  the  sum  of  £20  be 
placed  at  his  disposal  for  the  purpose. 

That  Dr.  J.  E.  Gray,  Mr.  McAndrew,  Mr.  C.  Spence  Bate,  and  Mr.  Frank 
Buckland  be  a  Committee  for  the  purpose  of  examining  and  reporting  on  the 
breeding  of  Oysters,  and  with  special  reference  to  the  possibility  of  renewing 
old  beds,  and  introducing  other  kinds  of  oysters ;  and  that  the  sum  of  £25 
be  placed  at  their  disposal  for  the  purpose. 

That  Mr.  John  Lubbock,  Mr.  John  Crawford,  and  Sir  Roderick  I.  Murchi- 
son  be  a  Committee  for  the  purpose  of  aiding  the  Researches  of  Mr.  George 
Busk  on  Typical  Crania ;  and  that  the  sum  of  £50,  granted  last  year  but  not 
drawn,  be  placed  at  their  disposal  for  the  purpose. 

That  the  Committee,  consisting  of  Lord  Wrottesley,  The  Right  Hon.  C. 
B.  Adderley,  M.P.,  Sir  William  Armstrong,  The  Astronomer  Royal,  Samuel 
Brown,  W.Ewart,  M.P.,  T.  Graham,  Sir  John  Hay,  Bart,  Professor  Hen- 
nessy,  James  Heywood,  Dr.  Lee,  Dr.  Leone  Levi,  Professor  A.  W.  Miller, 
Professor  Rankine,  Rev.  Dr.  Robinson,  Colonel  Sykes,  M.P.,  W.  Tite,  M.P., 
Professor  W.  A.  Williamson,  and  Frederick  Purdy  (with  power  to  add  to 
their  number),  be  reappointed  to  report  on  the  best  means  of  providing  for 
a  uniformity  of  weights  and  measures  with  reference  to  the  interests  of  science; 
and  that  the  sum  of  £20  be  placed  at  their  disposal. 

That  the  Committee  for  the  purpose  of  experimenting  on  the  difference 
between  the  resistance  of  floating  bodies  moving  along  the  surface  of  water 
and  similar  bodies  moving  under  water,  consisting  of  Professor  Rankine, 
Mr,  James  R.  Napier,  and  Mr.  Scott  Russell,  be  reappointed,  with  the  addi- 
tion of  Mr.  W.  Froude ;  and  that  the  sum  of  £100,  granted  last  year  and 
not  drawn,  be  placed  at  their  disposal  for  the  purpose. 

That  a  sum  of  £6  8#.,  excess  of  expenditure  by  the  Committee  on  the 
Tides  of  the  Humber  and  Ouse  beyond  the  grant  of  £50,  be  paid  to  Mr.  J. 
Oldham. 

That  Mr.  J.  Hawkshaw,  Mr.  J.  F.  Bateraan,  Mr.  J.  Oldham,  Mr.  W. 
Parks,  Mr.  J.  Scott  Russell,  Mr.  Thomas  Webster,  Mr.  C.  Vignoles,  Sir  J. 
Rennie,  and  Mr.  G.  P.  Bidder,  jun.,  be  a  Committee  for  the  purpose  of 
arranging  and  analyzing  the  Tidal  operations  which  have  already  been 
made  on  the  coasts  and  estuaries  of  Great  Britain,  and  making  such  farther 
observations  and  investigations  as  the  Committee  may  deem  desirable  for 
recording  and  exhibiting  Tidal  phenomena;  and  that  the  sum  of  £200  be 
placed  at  their  disposal  lor  that  purpose. 

That  the  Patent  Law  Committee  be  reappointed,  and  that  it  consist  of  the 
following  Members: — Mr.  Thomas  Webster,  Sir  W.  G.  Armstrong,  Mr.  J.  F. 
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Bateman,  Mr.  W.  Fairbairn,  Mr.  John  Hawkshaw,  Mr.  J.  Scott  Russell,  and 
Mr.  John  Betheil  (with  power  to  add  to  their  number) ;  and  that  the  grant 
of  .£30,  previously  made  and  not  drawn,  be  renewed. 

Applications  for  Reports  and  Researches  not  involving  Grants 

of  Money. 

That  Mr.  Fleeming  Jenkin  be  requested  to  continue  his  Report  on  Thermo- 
Electrical  Phenomena. 

That  the  Committee  on  Fog  Signals,  consisting  of  Dr.  Robinson,  Professor 
Wheatstone,  and  Dr.  Gladstone,  be  reappointed  (with  power  to  add  to  their 
number),  and  requested  to  continue  their  labours. 

That  Mr.  Hirst  be  requested  to  report  on  certain  new  developments  of 
Geometrical  Methods. 

That  Professor  Stokes  be  requested  to  continue  his  Report  on  the  present 
state  of  Physical  Optics. 

That  Professor  Griffith  and  Dr.  Akin  be  requested  to  continue  their  Report 
on  the  Transmutation  of  Spectral  Rays. 

That  Dr.  Paul  be  requested  to  draw  up  a  Report  upon  the  application  of 
Chemistry  to  Geology. 

That  Dr.  Baker  Edwards  be  requested  to  make  experiments,  and  report 
upon  the  alkaloidal  principles  of  Calabar  Beans. 

That  Mr.  J.  Gwyn  Jeffircys,  Dr.  J.  E.  Gray,  Mr.  R.  McAndrew,  Dr.  Colling- 
wood,  Mr.  C.  Spence  Bate,  Rev.  A.  M.  Norman,  Dr.  E.  P.  Wright,  and  Rev. 
Thomas  Hincks  be  a  Committee  for  the  purpose  of  acting  as  a  General  Dredging 
Committee. 

That  the  Committee  on  Scientific  Evidence  in  Courts  of  Law,  consisting  of 
The  Rev.  W.  V.  Harcourt,  Professor  Williamson,  The  Right  Hon.  J.  Napier, 
Mr.  W.  Tite,  M.P.,  Professor  Christison,  Mr.  James  Heywood,  Mr.  J.  F. 
Bateman,  Mr.  Thomas  Webster,  Sir  Benjamin  Brodie,  Bart.,  and  Prof.  W.  A. 
Miller  (with  power  to  add  to  their  number),  be  reappointed ;  and  that  Prof. 
Williamson  be  the  Secretary. 

That  the  Gun-cotton  Committee,  consisting  of  Mr.  W.  Fairbairn,  Mr.  Joseph 
Whitworth,  Mr.  James  Nasmyth,  Mr.  J.  Scott  Russell,  Mr.  John  Anderson, 
8ir  William  G.  Armstrong,  Dr.  Gladstone,  Professor  W.  A.  Miller,  Dr.  Frank- 
land,  and  Mr.  Abel,  be  reappointed  and  requested  to  continue  their  Report. 

That  Mr.  F.  J.  Spencer  not  having  been  able  to  complete  his  report  "  On 
the  different  modes  of  estimating  nominal  horse-power  of  Marine  Engines, 
with  a  view  of  securing  the  adoption  of  one  uniform  system,"  be  requested 
to  continue  his  labours,  and  to  report  at  the  next  Meeting  of  the  Association, 

Involving  Applications  to  Governments  or  Institutions. 

That  Major-General  Sabine,  Sir  John  Herschel,  Bart.,  Mr.  J.  P.  Gassiot,  and 
Sir  Roderick  I.  Murchison  be  a  Committee  for  the  purpose  of  communicating 
to  the  Russian  Government  the  opinion  of  the  British  Association,  that  the 
establishment  of  magnetical  observations  on  the  Eew  System  at  the  Ob- 
servatory of  Tiflis,  by  Professor  Moritz  of  that  place,  would  largely  conduce 
to  the  furtherance  of  magnetical  science. 

That  General  Sabine  be  requested  to  afford  Mr.  Neumayer  the  advice  he 
desires  as  to  the  best  form  of  publication  of  the  magnetical  observations  of 
the  Melbourne  Observatory. 
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That  the  Parliamentary  Committee  be  requested  to  press  on  the  Govern- 
ment the  expediency  of  instituting  a  series  of  experiments  on  Fog  Signals. 

That  Sir  Roderick  I.  Murchison,  Admiral  R.  Collinson,  and  Mr.  A.  G. 
Findlay  be  a  Committee  for  the  purpose  of  forwarding  a  request  to  Her 
Majesty's  Government  that,  as  far  as  is  compatible  with  the  exigencies  of 
Her  Majesty's  Navy  and  the  discipline  of  the  ships,  they  should  be  furnished 
with  apparatus  (as  used  in  Her  Majesty's  Ship  '  Bulldog')  to  ascertain  the 
depth  of  the  ocean,  and  to  obtain  specimens  of  the  bottom  on  all  convenient 
occasions,  the  particulars  to  be  forwarded  to  the  Hydrographic  Department, 
and  the  specimens  to  be  sent  to  the  Geological  Museum. 

That  Sir  Roderick  I.  Murchison,  The  Lord  Alfred  Churchill,  M.P.,  Mr.  Galton, 
and  Mr.  Spottiswoode  be  a  Committee  for  the  purpose  of  requesting  the 
Foreign  Office  to  grant  to  Captain  Richard  Burton  six  months'  leave  to  explore 
the  sources  of  the  Niger  before  proceeding  to  his  new  post. 

Communications  to  be  printed  entire  among  the  Reports. 

That  the  Addresses  of  the  Presidents  of  the  Sections  be  printed  in  the 
Transactions. 

That  the  Report  of  the  Committee  on  Tidal  Observations  on  the  Humber, 
Trent,  and  Ouse,  with  Tables  and  Diagrams,  be  published  in  extenso  in  the 
Transactions. 

That  Mr.  W.  Fairbairn's  paper  "  On  some  of  the  Mechanical  Properties  of 
the  Atlantic  Telegraph  Cable  "  be  printed  at  length  in  the  Report 


Synopsis  of  Grants  of  Money  appropriated  to  Scientific  Purposes  by 
the  General  Committee  at  the  Bath  Meeting  in  September  1864.  The 
names  of  the  Members  who  would  be  entitled  to  call  on  the  General 
Treasurer  for  the  respective  Grants  are  prefixed. 

Kew  Observatory. 

£  s.  d. 

Maintaining  the  Establishment  of  Kew  Observatory 600  0  0 

Mathematics  and  Physics. 
Glaisher,  Mr. — Preparation  of  Forms  for  Observation  of  Moon's 

Surface   35  0  0 

Glaisher,  Mr. — Luminous  Meteors  and  Aerolites     40  0  0 

Williamson,  Prof.— Electrical  Standards 100  0  0 

Sykes,  Col. — Balloon  Committee    150  0  0 

Symons,  Mr. — Rain-gauges 30  0  0 

Robinson,  Dr. — Transmission  of  Sound    30  0  0 

Chemistry. 

Matthiessen,  Dr. — Chemical  Constitution  of  Cast  Iron  (renewed)      30  0  0 

Gages,  M. — Mechanical  Structure  of  Rocks 20  0  0 

Catton,  Mr. — Analysis  of  Organic  Acids 20  0  0 

Williamson,  Prof.— Analysis  of  Gases  of  Bath  Waters     . .               20  0  0 

Wanklyn,  Prof. — Hexylic  Compounds 20  0  0 
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Otology. 

£  $.  d. 

Phillipe,  Prof  .—Fossil  Crustacea 50  0  0 

Murchison,  Sir  B. — Bone  Caves  of  Gibraltar    150  0  0 

Falconer,  Dr.— Fossil  Remains  in  Malta 80  0  0 

Lyell,  Sir  C. — Excavations  in  Kent's  Hole . » 100  0  0 

Salter,  Mr.  J.— Iinguk  Flags  at  St.  David's    10  0  0 

Zoology  and  Botany. 

Gray,  Dr.  J.  B.— Breeding  of  Oysters 25  0  0 

Jardine,  Sir  W. — Zoological  Nomenclature  (renewed) 10  0  0 

Jeffreys,  Mr. — Dredging  Coast  of  Aberdeenshire 25  0  0 

Jeffreys,  Mr. — Dredging  Coast  of  Channel  Islands 50  0  0 

Wright,  Dr.  E.  P.— Irish  Flora    25  0  0 

Allman,  Prof — Hydroida 13  0  0 

Carpenter,  Dr.  P.  P. — Report  on  American  MoUusca 3  9  0 

Jeffreys,  Mr. — Marine  Fauna  and  Flora   25  0  0 

Bichardson,  Dr.  B.  W- — Physiological  Action  of  some  Amyl  Com- 
pounds      20  0  0 

Geography  and  Ethnology. 

Lubbock,  Mr. — Typical  Crania  (renewed) 50  0  0 

Statistic*  and  Economic  Science. 

Wrottealey,  Lord.— Metrical  Committee  20  0  0 

Mechanic*. 

Russell,  Scott,  Mr.— Resistance  of  Bodies  in  Water  (renewed)  .  100  0  0 

Oldham,  Mr.— Tides  of  Humber   6  8  0 

Hawkshaw,  Mr.— Tidal  Observations  on  British  Coasts 200  0  0 

Webster,  Mr. — Patent  Laws  (renewed)    30  0  0 

Total 2037  17  0 
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General  Statement  of  Sums  which  have  been  paid  on  Account  of  Or  ant* 
for  Scientific  Purposes. 


£  *.  <L 


1834. 


Tide  Discussions  SO    0    0 

1855. 

Tide  Discussions  

British  Fossil  Ichthyology 


62    0     0 
105     0     0 


£167  0  0 

1836. 

Tide  Discussions  163  0  0 

British  Fossil  Ichthyology   105  0  0 

Therraometric  Observations,  &c.    50  0  0 
Experiments  on  'long-continued 

Heat  17  1  0 

Rain-Gauges 9  13  0 

Refraction  Experiments    15  0  0 

Lunar  Nutation 60  0  0 

Thermometers  15  6  0 


£434  14     0 


1837. 


Tide  Discussions  284     1  0 

Chemicsl  Constants  24  13  6 

Lunar  Nutation 70    0  0 

Observations  on  Waves 100  12  0 

Tides  at  Bristol 150    0  0 

Meteorology  and    Subterranean 

Temperature 89     5  0 

Vitrification  Experiments 150    0  0 

Heart  Experiments   8     4  6 

Barometric  Observations  30     0  0 

Barometers    ••     11  18  6 


£918  14     6 


1838. 

Tide  Discussion 29  0     0 

British  Fossil  Fishes     100  0     0 

Meteorological  Observations  and 

Anemometer  (construction) ...  100  0    0 

Cast  Iron  (Strength  of)    60  0    0 

Animal  and  Vegetable  Substances 

(Preservation  of) 19  1   10 

Railway  Constants    41  12  10 

Bristol  Tides 50  0     0 

Growth  of  Plants  75  0 

Mud  in  Rivers  3  6 

Education  Committee 50  0 

Heart  Experiments  5  3 

Land  and  Sea  Level .....267  8 

Subterranean  Temperature  8  6 

Steam-vessels 100  0 

Meteorological  Committee    31  9 

Thermometers 16  4 


£956  12     2 


1839. 

Fossil  Ichthyology 110     0 

Meteorological    Observations    at 

Plymouth  63  10 

Mechanism  of  Waves    144     2 

Bristol  Tides 35  18 


£    «.  d. 

Meteorology  and    Subterranean 

Temperature 21   11  0 

Vitrification  Experiments 9     4  7 

Cast  Iron  Experiments 100     0  0 

Railway  Constants    .., 28     7  2 

Land  and  Sea  Level 274     14 

Steam-vessels'  Engines 100     0  0 

Stars  in  Histoire  Celeste  331  18  6 

Stars  in  Lacaille    11     0  0 

Stars  in  R.A.S.  Catalogue.........       6  16  6 

Animal  Secretions ~     10  10  0 

Steam-engines  in  Cornwall 50     0  0 

Atmospheric  Air   16     1  0 

Cast  and  Wrought  Iron 40    0  0 

Heat  on  Organic  Bodies   3     0  0 

Gases  on  Solar  Spectrum 22     0  0 

Hourly  Meteorological  Observa- 
tions, Inverness  and  Kingussie    49    7  8 

Fossil  Reptilei  118    2  9 

Mining  Statistics 50    0  0 


£1595  11     0 


1840. 

Bristol  Tides 100    0  0 

Subterranean  Temperature  13  13  6 

Heart  Experiments  18  19  0 

Lungs  Experiments 8  13  0 

Tide  Discussions   50    0  0 

Land  and  Sea  Level 6  11  1 

Stars  (Histoire  Celeste)    242  10  0 

Stars  (Lacaille) 4  15  0 

Stars  (Catalogue) 264     0  0 

Atmospheric  Air   15  15  0 

Water  on  Iron  10    0  0 

Heat  on  Organic  Bodies   7    0  0 

Meteorological  Observations 52  17  6 

Foreign  Scientific  Memoirs 112     1  6 

Working  Population 100    0  0 

School  Statistics 50    0  0 

Forms  of  Vessels  184    7  0 

Chemical  and  Electrical  Pheno- 
mena      40     0  0 

Meteorological  Observations    at 

Plymouth  80     0  0 

Magnetical  Observations 185  13  9- 


£1546  16     4 


1841. 

Observations  on  Waves 30  0    0 

Meteorology  and    Subterranean 

Temperature 8  8 

Actinometers 10  0 

Earthquake  Shocks  17  7 

Acrid  Poisons 6  0 

Veins  and  Absorbents 3  0 

Mud  in  Rivers  5  0 

Marine  Zoology 15  12     8 

Skeleton  Maps  20  0     0 

Mountain  Barometers   6  18     6 

Stars  (Histoire  Celeste) 185  0    0 
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£  t .  sT. 

Stan  (LacalUe) 79  5  0 

SUrs  (Nomenclature  o0   17  19  6 

Stan  (Catalogue  of) 40  0  0 

Water  on  Iron  50  0  0 

Meteorological    Observations    at 

Inverness   SO    0  0 

Meteorological  Observations  (re- 
daction of )    25  0  0 

Fossil  Reptiles 50  0-   0 

Foreign  Memoirs  62  0  0 

Railway  Sections  38  I  0 

Forms  of  Vessels 193  12  0 

Meteorological    Observations    at 

Plymouth  55  0  0 

Magnetieal  Observations  61  18  8 

Fishes  of  the  Old  Red  Sandstone  100  0  0 

Tides  at  Leiih   50  0  0 

Aaemometer  at  Edinburgh  69  1  10 

Tabulating  Observations   9  6  8 

Races  of  Men    5  0  0 

Ra#fftr  Animals   «•«.•••••••.«..•••      2  0  0 

£1235  10  11 

1842. 

Dynamometric  Instruments 113  11  2 

Aaoplnra  Britannia) 52  12  0 

rides  at  Bristol 59  8  0 

Oases  on  Light 30  14  7 

Chronometers    26  17  6 

Marine  Zoology 1  5  0 

British  Fossil  Mammalia  100  0  0 

Statistics  of  Education  20  0  0 

Marine  Steam-vessels'  Engines...     28  0  0 

Stars  (Histoire  Celeste) 59  0  0 

Stars  (Brit.  Assoc  Cat.  of )  110  0  0 

Railway  Sections  161  10  0 

British  Beleronhes 50  0  0 

Fossil  Reptiles    (publication    of 

Report) 210  0  0 

Forms  of  Vessels 180  0  0 

Galvanic  Experiments  on  Rocks      5  8  6 
Meteorological    Experiments   at 

Plymouth 68  0  0 

Constant  Indicator  and  Dynamo- 
metric  Instruments 90  0  0 

Force  of  Wind  10  0  0 

light  on  Growth  of  Seeds    8  0  0 

Vital  Statistics  50  0  0 

Vegetative  Power  of  Seeds  8  1  11 

4h»ftffm»f  on  Human  Race  7  9  0 

£ 1449  17  8 

1843. 

Revision  of  the  Nomenclature  of 

Stars 2  0  0 

Redaction  of  Stars,  British  Asso- 
ciation Catalogue  25  0  0 

Anomalous  Tides,  Frith  of  Forth  120  0  0 

Hourly  Meteorological  Observa- 
tions at  Kingussie  and  Inverness    77  12  8 

Meteorological    Observations  "at 

Plymouth  55  0  0 

WnewelTs    Meteorological   Ane.    . 

mometer  at  Plymouth  10  0  0 


£    s.   <t 

Meteorological  Observations,  Os- 
ier's Anemometer  at  Plymouth     20     0     0 

Reduction  of  Meteorological  Ob- 
servations      30     0     0 

Meteorological  Instruments  and 

Gratuities 39     6     0 

Construction  of  Anemometer  at 

Inverness  56  12     2 

Magnetic  Cooperation  10    8    10 

Meteorological  Recorder  for  Kew 
Observatory 50     0    0 

Action  of  Gases  on  Light 18  16     1 

Establishment  at  Kew  Observa- 
tory, Wages,  Repairs,  Furni- 
ture and  Sundries 133     4     7 

Experiments  by  Captive  Balloons    81     8     0 

Oxidation  of  the  Rails  of  Railways    20    0    0 

Publication  of  Report  on  Fossil 
Reptiles 40    0    0 

Coloured  Drawings  of  Railway 

Sections 147  18     3 

Registration  of  Earthquake 
Shocks  30    0    0 

Report  on  Zoological  Nomencla- 
ture         10    0    0 

Uncovering  Lower  Red  Sand- 
stone near  Manchester 4    4     6 

Vegetative  Power  of  Seeds   5     3     8 

Marine  Testacea  (Habit*  of )    ...     10    0     0 

Marine  Zoology 10    0    0 

Marine  Zoology 2  14  11 

Preparation  of  Report  on  British 

Fossil  Mammalia  100    0    0 

Physiological  Operations  of  Me- 

dicinal  Agents  20     0     0 

Vital  Statistics  36     5     8 

Additional  Experiments  on  the 

Forms  of  Vessels  70    0     0 

Additional  Experiments  on  the 

Forms  of  Vessels  100    0    0 

Reduction  of  Experiments  on  the 
Forms  of  Vessels  100    0    0 

Morin's  Instrument  and  Constant 

Indicator    69  14  10 

Experiments  on  the  Strength  of 

Materials 60    0    0 

£1565  10     2 

1844. 

Meteorological    Observations    at 

Kingussie  and  Inverness  ......     12    0    0 

Completing  Observations  at  Ply- 
mouth     * 35    0    0 

Magnetic  and  Meteorological  Co* 
operation   25     8     4 

Publication  of  the  British  Asso- 
ciation Catalogue  of  Stars 35     0     0 

Observations  on   Tides  on  the 

East  coast  of  Scotland 100     0     0 

Revision  of  the  Nomenclature  of 

Stars  1842       2     9     6 

Maintaining  the  Establishment  in 

Kew  Observatory    117  17      8 

Instruments  for  Kew  Observatory    56    7     8 
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£    t.   d. 

Influence  of  Light  on  Plants 10    0    0 

Subterraneous   Temperature    in 

Ireland  5     0     0 

Coloured   Drawings  of  Railway 

Sections 15  17     6 

Investigation  of  Fossil  Fishes  of 

the  Lower  Tertiary  Strata  ...  100  0  0 
Registering  the  Shocks  of  Earth- 
quakes    1842    23  11  10 

Structure  of  Fossil  Shells 20    0    0 

Radiata   and.  Molluscs    of   the 

Agean  and  Red  Seas 1842  100    0     0 

Geographical     Distributions     of 

Marine  Zoology 1842      0  10    0 

Marine  Zoology  of  Devon  and 

Cornwall    10    0    0 

Marine  Zoology  of  Corfu 10    0    0 

Experiments  on  the  Vitality  of 

Seeds 9    0S 

Experiments  on  the  Vitality  of 

Seeds , 1842      8    7    3 

Exotic  Anoplura   15     0    0 

Strength  of  Materials    100    0    0 

Completing  Experiments  on  the 

Forms  of  Ships 100    0    0 

Inquiries  Into  Asphyxia 10    6    0 

Investigations   on    the  Internal 

Constitution  of  Metals  50    0    0 

Constant  Indicator  and  Main's 

Instrument,  1842 10     3     6 

4981  12     8 

1845. 
Publication  of  the  British  Associa- 
tion Catalogue  of  Stan 351  14  6 

Meteorological   Observations    at 

Inverness 30  18  11 

Magnetic  and  Meteorological  Co- 
operation   .. . 16  10  8 

Meteorological    Instruments    at 

Edinburgh 18  11  9 

Reduction  of  Anemometrical  Ob* 

serrations  at  Plymouth 25     0  0 

Electrical   Experiments  at  Kew 

Observatory  48  17  8 

Maintaining  the  Establishment  in 

Kew  Observatory  149  15  0 

For  Kreil's  Barometrograph 25     0  0 

Gases  from  Iron  Furnaces    50    0  0 

The  Actinograph  15     0  0 

Microscopic  Structure  of  Shells...  20    0  0 

Exotic  Anoplura    1843  10    0  0 

Vitality  of  Seeds 1843  2     0  7 

Vitality  of  Seeds 1844  7    0  0 

Marine  Zoology  of  Cornwall......  10     0  0 

Physiological  Action  of  Medicines  20    0  0 
Statistics  of  Sickness  and  Mor- 
tality in  York    20    0  0 

Earthquake  Shock 1843  15  14  8 

£830     9  9 

1846. 
British  Association  Catalogue  of 
Stars  1844  211   15     0 


£  *.    d. 

Fossil  Fishes  of  the  London  Clay  100  0    0 
Computation    of    the    Gaussian 

Constants  for  1839 50  0     0 

Maintaining  the  Establishment  at 

Kew  Observatory  146  16     7 

Strength  of  Materials 60  0     0 

Researches  in  Asphyxia. 6  16     2 

Examination  of  Fossil  Shells 10  0     0 

Vitality  of  Seeds   1844      2  15  10 

Vitality  of  Seeds    1845       7  12     3 

Marine  Zoology  of  Cornwall 10  0     0 

Marine  Zoology  of  Britain   10  0 

Exotic  Anoplura    1844     25  0 

Expenses  attending  Anemometers    11  7 

Anemometers'  Repairs 2  3 

Atmospheric  Waves  . * 3  3 

Captive  Balloons  1844      8  19 

Varieties  of  the  Human  Race 

1844      7  6    3 
Statistics  of  Sickness  and  Mor- 
tality in  York 12  0    0 

£685  16     0 


1847. 
Computation    of    the    Gaussian 

Constanta  for  1839    60  0  0 

Habits  of  Marine  Animals    ...*...     10  0  O 

Physiological  Action  of  Medicines    20  0  0 

Marine  Zoology  of  Cornwall    ...     10  0  0 

Atmospheric  Waves 6  9  3 

Vitality  of  Seeds   4  7  7 

Maintaining  (he  Establishment  at 

Kew  Observatory 107  8  6 

£208  5  4 

1848. 
Maintaining  the  Establishment  at 

Kew  Observatory 171  15  \\ 

Atmospheric  Waves 3  10  9 

Vitality  of  Seeds    9  15  0 

Completion  of  Cataiogoes  of  Sura    70  0  9 

On  Colouring  Matters  ...- 5  0  0 

On  Growth  of  Plants ......     15  0  0 

£275  T~8 


1849. 
Electrical  Observations  at  Kew 

Observatory 50     n 

Maintaining    Establishment    at 

ditto   , 75     2 

Vitality  of  Seeds   5     8 

On  Growth  of  Plants 5     0 

Registration  of  Periodical  Phe- 
nomena      10     0 

Bill  on  account  of  Anemometrical 
Observations 13     9 

£159  19 


1850. 
Maintaining  the  Establishment  at 

Kew  Observatory 255  18     0 

Transit  orEarthquake  Waves !!!     50     0     0 
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£  s.  d. 

Periodical  Phenomena 15  0  0 

Meteorological    Instrument, 

Asores 25  0  0 

£345  18  0 

1851.  '  ' 
Manttsining  the  Establishment  at 

Kew  Observatory  (include*  part 

of  grant  in  1849)  309  2  S 

Theory  of  Heat 20  1  1 

Periodical  Phenomena  of  Animal* 

and  Plants 6  0  0 

Vitality  of  Seeds    5  6  4 

lolaence  of  Solar  Radiation •     30  0  0 

Ethnological  Inquiries 12  0  0 

Researches  on  Annelida 10  0  0 

£391  9  7 

1852.  " 
Maintaining  the  Establishment  at 

Kew   Observatory    (including 

balance  of  grant  lor  1850)  ...233  17  8 
Experiments  on  the  Conduction 

of  Heat 5  2  9 

Infnence  of  Solar  Radiations  ...    20  0  0 

Geological  Map  of  Ireland    15  0  0 

Researches  on  the  British  Anne- 

Baa 10  0  0 

▼uanty  of  Seeds    10  6  2 

Strength  of  Boiler  Plates 10  0  0 

£304  6  7 

1853. 

Mainlining  the  Establishment  at 

new  Observatory 165  0  0 

kserimenta  on  the  Influence  of 

Solar  Radiation 15  0  0 

Researches  on  the  British  Anne- 
lida.      10  0  0 

Dredging  on  the  East  Coast  of 

Scotland 10  0  0 

Bthaological  Queries 5  0  0 

£205  0  0 

1654.  ,il""i"" 

Maintaining  the  Establishment  at 

Kew  Obserratory   (including 

balance  of  former  grant)  830  15  4 

Investigations  on  Flax 11  0  0 

Bfictf     of     Temperature     on 

Wrought  Iron    » 10  0  • 

Registration  of  Periodical   Pae> 

nomena..... 10  0  0 

British  Annelida   *..»     10  0  • 

VitsHty  of  Seeds   6  2  8 

Conduction  of  Heat  .,.      4  2  0 

£380  19~T 
1855.          •—■"■—■*■** 
Maintaining  the  Establishment  at 

Kew  Obserratory 425  0  0 

Earthquake  Movement*   10  0  0 

5(T*»cal  Aspect  of  the  Moon......     11  8  6 

Vitality  of  Seeds  10  7  11 

Map  of  the  World 15  0  0 

Bthaological  Queries    5  0  0 

Dredging  near  Belfast  ............       4  0  0 

£480  16  4 


£   a.     d. 


1856. 
Maintaining  the  Establishment  at 
Kew  Observatory  :— 

1854 £  75     0     01    .*_ 

1855 £500     0     0/  a75 

Strickland's  Ornithological  Syno- 
nyms    100     0 

Dredging  and  Dredging  Forms...       9  13 

Chemical  Action  of  Light 20     0 

Strength  of  Iron  Plates 10     0 

Registration  of  Periodical  Pheno- 
mena      10    0 

Propagation  of  Salmon 10    0 


0     0 

0  0 
9 
0 
0 

0 
0 


£734  13     9 


1857. 
Maintaining  the  Establishment  at 

Kew  Observatory ;.  350 

Earthquake  Ware  Experiments. .  40 

Dredging  near  Belfast  10 

Dredging  on  the  West  Coast  of 

Scotland..... 10 

Investigations  into  the  Mollusca 

of  California  10 

Experiments  on  Flax    6 

Natural  History  of  Madagascar. .  20 
Researches  on  British  Annelida  25 
Report  on  Natural  Products  im- 
ported into  Liverpool    10 

Artificial  Propagation  of  Salmon  10 

Temperature  of  Mines 7 

Thermometers  for  Subterranean 

Observations 5 

Life-Boats 5 


0  0 

0  0 

0  0 

0  0 


£507  16     4 


1858.  """ 
Maintaining.the  Establishment  at 

Kew  Observatory  500     0    0 

Earthquake  Wave  Experiments*.  25  0  0 
Dredging  on  the  West  Coast  of 

Scotland 10    0    0 

Dredging  near  Dublin  ............  5    0    0 

Vitality  of  Seeds    5     5     0 

Dredging  near  Belfast  18  13    2 

Report  on  the  British  Annelida...  25  0  0 
Experiments  on   the  production 

of  Heathy  Motion  in  Fluids...  20  0  0 
Report  on  the  Natural  Products 

imported  into  Scotland 10    0    0 


£618  18    2 


1859. 
Maintaining  the  Establishment  at 

Kew  Observatory „,..  500  0  0 

Dredging  near  Dublin 15  0  0 

Osteology  of  Bird 50  0  0 

Irish  Tunkata 5  0  0 

Manure  Experiments 20  0  0 

British  Medusidai 5  0  0 

Dredging  Committee 6  0  0 

Steam-vessels'  Performance 6  0  0 

Marine  Fauna  of  South  and  West 

of  Ireland 10  0  0 

Photographic  Chemistry 10  0  0 

Lanarkshire  Fossils  ,..  20  0  1 

Balloon  Ascents 39  11  0 


£684  11     I 
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I860.  £     #.   d. 

Maintaining  the  Establishment 
of  Kew  Observatory 600     0     0 

Dredging  near  Belfast 16     6     0 

Dredging  in  Dublin  Bay 16     0    0 

Inquiry  into  the  Performance  of 

Steam-vessels 124    0     0 

Explorations  in  the  Yellow  Sand- 
stone of  Dura  Den 20     0     0 

Chemico-roechanical  Analysis  of 

Rocks  and  Minerals 25     0     0 

Researches   on    the  Growth   of 

Plants 10     0     0 

Researches  on  the  Solubility  of 

SalU 30     0    0 

Researches  on  the  Constituents 
of  Manures 25     0     0 

Balance  of  Captive  Balloon  Ac- 
counts... •••••••••..» •••.....•       1  13    6 


£1241     7     0 


1861. 
Maintaining   the  Establishment 

of  Kew  Observatory 500 

Earthquake  Experiments 25 

Dredging  North  and  East  Coasts 

of  Scotland 23 

Dredging  Committee : — 

1860 £50     0     01  „ 

1861 £22     0     0/  '* 

Excavations  at  Dura  Den 20 

Solubility  of  Salts 20 

Steam-vessel  Performance     150 

Fossils  of  Lesmahago 15 

Explorations  at  Uriconium  20 

Chemical  Alloys    20 

Classified  Index  to  the  Transac- 
tions    100 

Dredging  in  the  Mersey  and  Dee  5 

Dip  Circle 80 

Photoheliographic  Observations  50 

Prison  Diet 20 

Gauging  of  Water 10 

Alpine  Ascents 6 

Constituents  of  Manures  .........  25 


0  0 

0  0 

0  0 

0  0 


£1111     5  10 


1862. 
Maintaining  the   Establishment 

of  Kew  Observatory 600  0  0 

Patent  Laws 21  6  0 

Molluscs  of  N.-W.  America 10  0  0 

Natural   History  by  Mercantile 

Marine  6  0  0 

Tidal  Observations    25  0  0 

Photoheliomeier  at  Kew  40  0  0 

Photographic  Pictures  of  the  Sun  150  0  0 

Rocks  of  Donegal 25  0  0 

Dredging   Durham  and   North- 
umberland...   26  0  0 

Connexion  of  Storms 20  0  0 

Dredging  North- East  Coast  of 

Scotland 6  9  6 

Ravages  of  Teredo    3  11  0 

Standards  of  Electrical  Resistance  50  0  0 

Railway  Accidents    10  0  0 


£  «.  d. 

Balloon  Committee  200  0  0 

Dredging  Dublin  Bay  10  0  0 

Dredging  the  Mersey    5  0  0 

Prison  Diet    20  0  0 

Gauging  of  Water 12  10  0 

Steamships' Performance 150  0  0 

Thermo-Electric  Currents    5  0  0 

£1293  16  6 

1863. 
Maintaining  the  Establishment 

of  Kew  Observatory... 600  0  0 

Balloon  Committee  deficiency...     70  0  O 

Balloon  Ascents  (other  expenses)    25  0  0 

Entozoa 25  0  0 

Coal  Fossils  20  0  O 

Herrings 20  0  O 

Granites  of  Donegal 5  0  0 

Prison  Diet 20  0  0 

Vertical  Atmospheric  Movements   13  0  O 

Dredging  Shetland  50  0  0 

Dredging   North-east    coast  of 

Scotland  25  0  0 

Dredging  Northumberland  and 

Durham 17  3  10 

Dredging   Committee    superin- 
tendence      10  0  0 

Steamship  Performance  100  0  0 

Balloon  Committee 200  0  0 

Carbon  under  pressure 10  0  0 

Volcanic  Temperature 100  0  0 

Bromide  of  Ammonium  8  0  0 

Electrical  Standards 100  0  0 

— • —  Construction  and  distribu- 
tion        40  0  O 

Luminous  Meteors  17  0  0 

Kew  Additional   Buildings  for 

Photoheliograph 100  0  0 

Thermo-Electricity 15  0  O 

Analysis  of  Rocks    8  0  0 

Hydroids  10  0  0 

£1608  3  10 
1864.            ,"a""™' 
Maintaining  the  Establishment 

of  Kew  Observatory 600  0  0 

Coal  Fossils  20  0  0 

Vertical   Atmospheric   Move- 
ments     20  0  0 

Dredging  Shetland  75  0  0 

Dredging  Northumberland 25  0  0 

Baloon  Committee  200  0  0 

Carbon  under  pressure 10  0  0 

Standards  of  Electric  Resistance  100  0  0 

Analysis  of  Rocks 10  0  0 

Hydroida  10  0  0 

Askham'sGift 50  0  0 

Nitrite  of  Atnyle  10  0  0 

Nomenclature  Committee    5  0  0 

Rain-Gauges 19  15  8 

Cast  Iron  Investigation  20  0  0 

Tidal  Observations  in  the  Humber  50  0  0 

Spectral  Rays   45  0  0 

Luminous  Meteors  20  0  0 

£1289  15  8 
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GENERAL  MEETINGS.  Ux 

Extract*  from  Resolutions  of  the  General  Committee. 

Committees  and  individuals,  to  whom  grants  of  money  for  scientific  pur- 
poses have  been  entrusted,  are  required  to  present  to  each  following  meeting 
of  the  Association  a  Report  of  the  progress  which  has  been  made ;  with  a 
statement  of  the  sums  which  have  been  expended,  and  the  balance  which  re- 
mains disposable  on  each  grant. 

Grants  of  pecuniary  aid  for  scientific  purposes  from  the  funds  of  the  Asso- 
ciation expire  at  the  ensuing  meeting,  unless  it  shall  appear  by  a  Report  that 
the  Recommendations  have  been  acted  on,  or  a  continuation  of  them  be 
ordered  by  the  General  Committee. 

In  each  Committee,  the  Member  first  named  is  the  person  entitled  to  call 
on  the  Treasurer,  William  Spottiswoode,  Esq.,  59  Grosvenor  Place,  London, 
S.W.,  for  such  portion  of  the  sum  granted  as  may  from  time  to  time  be  re- 
quired. 

In  grants  of  money  to  Committees,  the  Association  does  not  contemplate 
the  payment  of  personal  expenses  to  the  members. 

In  all  cases  where  additional  grants  of  money  are  made  for  the  continua- 
tion of  Researches  at  the  cost  of  the  Association,  the  sum  named  shall  be 
deemed  to  include,  as  a  part  of  the  amount,  the  specified  balance  which  may 
remain  unpaid  on  the  former  grant  for  the  same  object. 

General  Meetings. 

On  Wednesday  Evening,  September  14,  at  8  p.m.,  in  the  Theatre,  Sir  W. 
G.  Armstrong,  LLJ).,  F.R.S.,  resigned  the  office  of  President  to  Sir  Charles 
Lyell,  M.A.,  D.C.L.,  LLJ).,  F.R.S.,  F.G.S.,  who  took  the  Chair,  and  delivered 
an  Address,  for  which  see  page  lx. 

On  Thursday  Evening,  September  15,  at  8  p.m.,  a  Soiree  took  place  in  the 
Assembly  Rooms. 

On  Friday  Evening,  September  16,  at  8.30  p.m.,  in  the  Town  Hall,  Pro- 
fesor  Eoeooe  delivered  a  Discourse  on  the  Chemical  Action  of  light. 

On  Monday  Evening,  September  19,  at  8  p.m.,  in  the  Theatre,  Dr.  living- 
stone  delivered  a  Lecture  on  his  recent  travels  in  Central  Africa. 

On  Tuesday  Evening,  September  20,  at  8  p.m.,  a  Soiree  took  place  in  the 
Assembly  Room. 

On  Wednesday,  September  21,  at  3  p.m.,  the  concluding  General  Meeting 
took  place,  when  the  Proceedings  of  the  General  Committee,  and  the  Grants  of 
Money  for  Scientific  purposes,  were  explained  to  the  Members. 

The  Meeting  was  then  adjourned  to  Birmingham*. 

*  The  Mooting  is  appointed  to  take  place  on  Wednesday,  September  6, 1866. 


Digitized  by 


Google 


ADDRESS 


BT 


SIR  CHARLES  LYELL,  Bart.,  LL.D.,  D.C.L.,  F.R.S.,  &c. 


Gettlemek  of  the  Beiti8h  AssociAXioir, — The  place  where  we  have  been 
invited  this  year  to  hold  our  Thirty-fourth  Meeting  is  one  of  no  ordinary 
interest  to  the  cultivators  of  physical  science.  It  might  have  been  selected 
by  my  fellow-labourers  in  geology  as  a  central  point  of  observation,  from 
which,  by  short  excursions  to  the  east  and  west,  they  might  examine  those 
rocks  which  constitute,  on  the  one  side,  the  more  modern,  and  on  the  other 
the  more  ancient  records  of  the  past,  while  around  them  and  at  their  feet  lie 
monuments  of  the  middle  period  of  the  earth's  history.  But  there  are  other 
sites  in  England  which  might  successfully  compete  with  Bath  as  good  sur- 
veying stations  for  the  geologist.  What  renders  Bath  a  peculiar  point  of 
attraction  to  the  student  of  natural  phenomena  is  its  thermal  and  mineral 
waters,  to  the  sanatory  powers  of  which  the  city  has  owed  its  origin  and 
celebrity.  The  great  volume  and  high  temperature  of  these  waters  render 
them  not  only  unique  in  our  island,  but  perhaps  without  a  parallel  in  the  rest 
of  Europe,  when  we  duly  take  into  account  their  distance  from  the  nearest 
region  of  violent  earthquakes  or  of  active  or  extinct  volcanos.  The  spot 
where  they  issue,  as  we  learn  from  the  researches  of  the  historian  and  anti- 
quary, was  lonely  and  desert  when  the  Romans  first  landed  in  this  island, 
but  in  a  few  years  it  was  converted  into  one  of  the  chief  cities  of  the  newly 
conquered  province.  On  the  site  of  the  hot  springs  was  a  large  morass  from 
which  clouds  of  white  vapour  rose  into  the  air ;  and  there  first  was  the 
spacious  bath-room  built,  in  a  highly  ornamental  style  of  architecture,  and 
decorated  with  columns,  pilasters,  and  tessellated  pavements.  By  its  side 
was  erected  a  splendid  temple  dedicated  to  Minerva,  of  which  some  statues 
and  altars  with  their  inscriptions,  and  ornate  pillars  are  still  to  be  seen  in 
the  Museum  of  this  place.  To  these  edifices  the  quarters  of  the  garrison,  and 
in  the  course  of  time  the  dwellings  of  new  settlers,  were  added;  and  they 
were  all  encircled  by  a  massive  wall,  the  solid  foundations  of  which  still 
remain. 

A  dense  mass  of  soil  and  rubbish,  from  10  to  20  feet  thick,  now  separates 
the  level  on  which  the  present  city  stands  from  the  level  of  the  ancient 
Aquae  Solis  of  the  Romans.  Digging  through  this  mass  of  heterogeneous 
materials,  coins  and  coffins  of  the  Saxon  period  have  been  found ;  and  lower 
down,  beginning  at  the  depth  of  from  12  to  15  feet  from  the  surface,  coins 
have  been  disinterred  of  Imperial  Rome,  bearing  dates  from  the  reign  of 
Claudius  to  that  of  Maximus  in  the  fifth  century.  Beneath  the  whole  are 
occasionally  seen  tessellated  pavements  still  retaining  their  bright  colours, 
one  of  which,  on  the  site  of  the  Mineral-water  Hospital,  is  still  carefully  pre- 
served, affording  us  an  opportunity  of  gauging  the  difference  of  level  of  ancient 
and  modern  Bath. 
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On  the  slopes  and  summits  of  the  picturesque  hills  in  the  neighbourhood 
rose  many  a  Roman  -villa,  to  trace  the  boundaries  of  which,  and  to  bring  to 
light  the  treasures  of  art  concealed  in  them,  are  tasks  which  have  of  late  years 
amply  rewarded  the  researches  of  Mr.  Scarth  and  other  learned  antiquaries. 
No  wonder  that  on  this  favoured  spot  we  should  meet  with  so.many  memo- 
rials of  former  greatness,  when  we  reflect  on  the  length  of  time  during  which 
the  imperial  troops  and  rich  colonists  of  a  highly  civiliied  people  sojourned 
here,  having  held  undisturbed  possession  of  the  country  for  as  many  years  as 
hare  elapeed  from  the  first  discovery  of  America  to  our  own  times. 

One  of  our  former  Presidents,  Dr.  Daubeny,  has  remarked  that  nearly  all 
the  most  celebrated  hot  springs  of  Europe,  such  as  those  of  Aix-la-Ghapelle, 
Baden-Baden,  Naples,  Auvergne,  and  the  Pyrenees,  have  not  declined  in 
temperature  since  the  days  of  the  Romans;  for  many  of  them  still  retain  as 
great  a  heat  as  is  tolerable  to  the  human  body,  and  yet  when  employed  by  the 
indents  they  do  not  seem  to  have  required  to  be  first  cooled  down  by  arti- 
ficial means.     This  uniformity  of  temperature,  maintained  in  some  places  for 
more  than  2000  years,  together  with  the  constancy  in  the  volume  of  the 
water,  which  never  varies  with  the  seasons,  as  in  ordinary  springs,  the 
identity  also  of  the  mineral  ingredients  which,  century  after  century,  are  held 
by  eaeh  spring  in  solution,  are  striking  facts,  and  they  tempt  us  irresistibly 
to  speculate  on  the  deep  subterranean  sources  both  of  the  heat  and  mineral 
matter.     How  long  has  this  uniformity  prevailed?  Are  the  springs  really 
ancient  in  reference  to  the  earth's  history,  or,  like  the  course  of  the  present 
rivers  and  the  actual  shape  of  our  hills  and  valleys,  are  they  only  of  high 
antiquity  when  contrasted  with  the  brief  space  of  human  annals?    May  they 
not  be  like  Vesuvius  and  Etna,  which,  although  they  have  been  adding  to 
their  flanks,  in  the  course  of  the  last  2000  years  many  a  stream  of  lava  and 
shower  of  ashes,  were  still  mountains  very  much  the  same  as  they  now  are 
in  height  and  dimensions  from  the  earliest  times  to  which  we  can  trace  back 
their  existence  ?     Yet  although  their  foundations  are  tens  of  thousands  of 
years  old,  they  were  laid  at  an  era  when  the  Mediterranean  was  already 
inhabited  by  the  same  species  of  marine  shells  as  those  with  which  it  is  now 
peopled ;  so  that  these  volcanos  must  be  regarded  as  things  of  yesterday  in 
the  geological  calendar. 

Notwithstanding  the  general  persistency  in  character  of  mineral  waters 
and  hot  springs  ever  since  they  were  first  known  to  us,  we  find  on  inquiry 
that  some  few  of  them,  even  in  historical  times,  have  been  subject  to  great 
changes.  These  have  happened  during  earthquakes  which  have  been  violent 
enough  to  disturb  the  subterranean  drainage  and  alter  the  shape  of  the 
fissures  up  which-  the  waters  ascend.  Thus  during  the  great  earthquake  at 
Lisbon  in  1755,  the  temperature  of  the  spring  called  La  Source  de  la  Beine 
at  Bagneree  de  Luchon,  in  the  Pyrenees,  was  suddenly  raised  as  much  as 
750  F.,  or  changed  from  a  cold  spring  to  one  of  122°  F.,  a  heat  which  it  has 
since  retained.  It  is  also  recorded  that  the  hot  springs  at  Bagneres  de 
fiigorre,  in  the  same  mountain-chain,  became  suddenly  cold  during  a  great 
earthquake  which,  in  1660,  threw  down  several  houses  in  that  town. 

It  has  been  ascertained  that  the  hot  springs  of  the  Pyrenees,  the  Alps,  and 
many  other  regions  are  situated  in  lines  along  which  the  rocks  have  been 
rent,  and  usually  where  they  have  been  displaced  or  "faulted."  Similar 
dislocations  in  the  solid  crust  of  the  earth  are  generally  supposed  to  have 
determined  the  spots  where  active  and  extinct  volcanos  have  burst  forth ;  for 
several  of  these  often  affect  a  linear  arrangement,  their  position  seeming  to 
have  been  determined  by  great  Knee  of  fissure.    Another  connecting  link 
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between  the  volcano  and  the  hot  spring  is  recognisable  in  the  great  abundance 
of  hot  springs  in  regions  where  volcanic  eruptions  still  occur  from  time  to 
time.  It  is  also  in  the  same  districts  that  the  waters  occasionally  attain  the 
boiling-temperature,  while  some  of  the  associated  stufas  emit  steam  consider- 
ably above  the  boiling-point.  But  in  proportion  as  we  recede  from  the  great 
centres  of  igneous  activity,  we  find  the  thermal  waters  decreasing  in  fre- 
quency and  in  their  average  heat,  while  at  the  same  time  they  are  most  con- 
spicuous in  those  territories  where,  as  in  Central  France  or  the  Eifel  in 
Germany,  there  are  cones  and  craters  still  so  perfect  in  their  form,  and 
streams  of  lava  bearing  such  a  relation  to  the  depth  and  shape  of  the  existing 
valleys,  as  to  indicate  that  the  internal  fires  have  become  dormant  in  com- 
paratively recent  times.  If  there  be  exceptions  to  this  rule,  it  is  where 
hot  springs  are  met  with  in  parts  of  the  Alps  and  Pyrenees  which  have  been 
violently  convulsed  by  modern  earthquakes. 

To  pursue  still  further  our  comparison  between  the  hot  spring  and  the 
volcano,  we  may  regard  the  water  of  the  spring  as  representing  those  vast 
clouds  of  aqueous  vapour  which  are  copiously  evolved  for  days,  sometimes  for 
weeks,  in  succession  from  craters  during  an  eruption.  But  we  shall  perhaps 
be  asked  whether,  when  we  contrast  the  work  done  by  the  two  agents  in 
question,  there  is  not  a  marked  failure  of  analogy  in  one  respect — namely  a 
want,  in  the  case  of  the  hot  spring,  of  power  to  raise  from  great  depths  in  the 
earth  voluminous  masses  of  solid  matter  corresponding  to  the  heaps  of  scoriae 
and  streams  of  lava  which  the  volcano  pours  out  on  the  surface.  To  one  who 
urges  such  an  objection  it  may  be  said  that  the. quantity  of  solid  as  well 
as  gaseous  matter  transferred  by  springs  from  the  interior  of  the  earth  to  its 
surface  is  far  more  considerable  than  is  commonly  imagined.  The  thermal 
waters  of  Bath  are  far  from  being  conspicuous  among  European  hot  springs 
for  the  quantity  of  mineral  matter  contained  in  them  in  proportion  to  the 
water  which  acts  as  a  solvent ;  yet  Professor  Ramsay  has  calculated  that  if 
the  sulphates  of  lime  and  of  soda,  and  the  chlorides  of  sodium  and  magnesium, 
and  the  other  mineral  ingredients  which  they  contain,  were  solidified,  they 
would  form  in  one  year  a  square  column  9  feet  in  diameter,  and  no  less  than 
140  feet  in  height.  All  this  matter  is  now  quietly  conveyed  by  a  stream  of 
limpid  water,  in  an  invisible  form,  to  the  Avon,  and  by  the  Avon  to  the  sea  ; 
but  if,  instead  of  being  thus  removed,  it  were  deposited  around  the  orifice  of 
eruption,  like  the  siliceous  layers  which  encrust  the  circular  basin  of  an 
Icelandic  geyser,  we  should  soon  see  a  considerable  cone  built  up,  with  a  crater 
in  the  middle ;  and  if  the  action  of  the  spring  were  intermittent,  so  that  ten 
or  twenty  years  should  elapse  between  the  periods  when  solid  matter  was 
emitted,  or  (say)  an  interval  of  three  centuries,  as  in  the  case  of  Vesuvius 
between  1306  and  1631,  the  discharge  would  be  on  so  grand  a  scale  as  to 
afford  no  mean  object  of  comparison  with  the  intermittent  outpourings  of  a 
volcano. 

Dr.  Daubeny,  after  devoting  a  month  to  the  analysis  of  the  Bath  waters 
in  1833,  ascertained  that  the  daily  evolution  of  nitrogen  gas  amounted  to  no 
less  than  250  cubic  feet  in  volume.  This  gas,  he  remarks,  is  not  only  cha- 
racteristic of  hot  springs,  but  is  largely  disengaged  from  volcanic  craters 
during  eruptions.  In  both  cases  he  suggests  that  the  nitrogen  may  be 
derived  from  atmospheric  air,  which  is  always  dissolved  in  rain-water,  and 
which,  when  this  water  penetrates  the  earth's  crust,  must  be  carried  down 
to  great  depths,  so  as  to  reach  the  heated  interior.  When  there,  it  may 
be  subjected  to  deoxidating  processes,  so  that  the  nitrogen,  being  left  in  a 
free  state,  may  be  driven  upwards  by  the  expansive  force  of  heat  and  steam,  or 
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by  hydrostatic  pressure.  This  theory  has  been  very  generally  adopted,  as  best 
accounting  for  the  constant  disengagement  of  large  bodies  of  nitrogen,  even 
where  the  rocks  through  which  the  spring  rises  are  crystalline  and  unfossili- 
fierous.  It  will,  however,  of  course  be  admitted,  as  Professor  BischofF  has 
pointed  out,  that  in  some  places  organic  matter  has  supplied  a  large  part 
of  the  nitrogen  evolved. 

Carbonic-acid  gas  is  another  of  the  volatilized  substances  discharged  by 
the  Bath  waters.  Dr.  Gustav  BischofF,  in  the  new  edition  of  his  valuable 
work  on  chemical  and  physical  geology,  when  speaking  of  the  exhalations 
of  this  gas,  remarks  that  they  are  of  universal  occurrence,  and  that  they 
originate  at  great  depths,  becoming  more  abundant  the  deeper  we  penetrate. 
He  also  observes  that,  when  the  silicates  which  enter  so  largely  into  the 
composition  of  the  oldest  rocks  are  percolated  by  this  gas,  they  must  be  con- 
tinually decomposed,  and  the  carbonates  formed  by  the  new  combinations 
thence  arising  must  often  augment  the  volume  of  the  altered  rocks.  This 
increase  of  bulk,  he  says,  must  sometimes  give  rise  to  a  mechanical  force  of 
expansion  capable  of  uplifting  the  incumbent  crust  of  the  earth ;  and  the 
same  force  may  act  laterally  so  as  to  compress,  dislocate,  and  tilt  the  strata 
on  each  side  of  a  mass  in  which  the  new  chemical  changes  are  developed. 
The  calculations  made  by  this  eminent  German  chemist  of  the  exact  amount 
of  distention  which  the  origin  of  new  mineral  products  may  cause,  by  adding 
to  the  volume  of  the  rocks,  deserve  the  attention  of  geologists,  as  affording 
them  aid  in  explaining  those  reiterated  oscillations  of  level — those  risings 
and  sinkings  of  land — which  have  occurred  on  so  grand  a  scale  at  successive 
periods  of  the  past.  There  are  probably  many  distinct  causes  of  such 
upward,  downward,  and  lateral  movements,  and  any  new  suggestion  on  this 
head  is  most  welcome ;  but  I  believe  the  expansion  and  contraction  of  solid 
rocks,  when  they  are  alternately  heated  and  cooled,  and  the  fusion  and  sub- 
sequent consolidation  of  mineral  masses,  will  continue  to  rank,  as  heretofore, 
as  the  most  influential  causes  of  such  movements. 

The  temperature  of  the  Bath  waters  varies  in  the  different  springs 
from  117°  to  120°  P.  This,  as  before  stated,  is  exceptionally  high,  when  we 
duly  allow  for  the  great  distance  of  Bath  from  the  nearest  region  of  active 
or  recently  extinct  volcanos  and  of  violent  earthquakes.  The  hot  springs  of 
Aix-la-Chapelle  have  a  much  higher  temperature,  viz.  135°  F.,  but  they  are 
situated  within  forty  miles  of  those  cones  and  lava-streams  of  the  Eifel 
which,  though  they  may  have  spent  their  force  ages  before  the  earliest 
records  of  history,  belong,  nevertheless,  to  the  most  modern  geological  period. 
Bath  is  about  400  miles  distant  from  the  same  part  of  Germany,  and  440  from 
Anvergne — another  volcanic  region,  the  latest  eruptions  of  which  were  geolo- 
gically coeval  with  those  of  the  Eifel.  "When  these  two  regions  in  France 
and  Germany  were  the  theatres  of  frequent  convulsions,  we  may  well  suppose 
that  England  was  often  more  rudely  shaken  than  now ;  and  such  shocks  as 
that  of  October  last,  the  sound  and  rocking  motion  of  which  caused  so  great 
a  sensation  as  it  traversed  the  southern  part  of  the  island,  and  seems  to  have 
been  particularly  violent  in  Herefordshire,  may  be  only  a  languid  reminder 
to  us  of  a  force  of  which  the  energy  has  been  gradually  dying  out. 

If  you  consult  the  geological  map  of  the  environs  of  this  city,  coloured  by 
the  Government  surveyors,  you  will  perceive  that  numerous  lines  of  fault  or 
displacement  of  the  rocks  ^ure  there  laid  down,  and  one  of  these  has  shifted 
the  strata  vertically  as  much  as  200  feet.  Mr.  Charles  Moore  pointed  out  to 
me  last  spring,  when  I  had  the  advantage  of  examining  the  geology  of  this 
district  under  his  guidance,  that  there  are  other  lines  of  displacement  not  yet 
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laid  down  on  the  Ordnance  Map,  the  existence  of  which  must  be  inferred  from 
the  different  levels  at  which  the  same  formations  crop  out  on  the  flanks  of  the 
hills  to  the  north  and  south  of  the  city.      I  have  therefore  little  doubt  that 
the  Bath  springs,  Kke  most  other  thermal  waters,  mark  the  site  of  some  great 
convulsion  and  fracture  which  took  place  in  the  crust  of  the  earth  at  some 
former  period — perhaps  not  a  very  remote  one,  geologically  speaking.     The 
uppermost  part  of  the  rent  through  which  the  hot  water  rises  is  situated  in 
horizontal  strata  of  Lias  and  Trias,  300  feet  thick;  and  this  may  be  more 
modern  than  the  lower  part,  which  passes  through  the  inclined  and  broken 
strata  of  the  subjacent  coal-measures,  which  are  unconformable  to  the  Trias. 
The  nature  and  succession  of  these  rocks  penetrated  by  the  Bath  waters  was 
first  made  out  by  the  late  William  Smith  in  1817,  when  a  shaft  was  sunk  in 
the  vicinity  in  search  for  coal.     The  shock  which  opened  a  communication 
through  the  upper  rocks  may  have  been  of  a  much  later  date  than  that  which 
fractured  the  older  and  underlying  strata ;  for  there  is  a  tendency  in  the 
earth's  crust  to  yield  most  readily  along  lines  of  ancient  fracture,  which  con- 
stitute the  points  of  least  resistance  to  a  force  acting  from  below. 

If  we  adopt  the  theory  already  alluded  to,  that  the  nitrogen  is  derived 
from  the  deoxidation  of  atmospheric  air  carried  down  by  rain-water,  we 
may  imagine  the  supply  of  this  water  to  be  furnished  by  some  mountainous 
region,  possibly  a  distant  one,  and  that  it  descends  through  rents  or  porous 
rocks  till  it  encounters  some  mass  of  heated  matter  by  which  it  is  converted 
into  steam,  and  then  driven  upwards  through  a  fissure.  In  its  downward 
passage  the  water  may  derive  its  sulphate  of  lime,  chloride  of  calcium,  and 
other  substances  from  the  decomposition  of  the  gypseous,  saline,  calcareous, 
and  other  constituents  of  the  rocks  which  it  permeates.  The  greater  part  of 
the  ingredients  are  common  to  sea-water,  and  might  suggest  the  theory  of  a 
marine  origin ;  but  the  analysis  of  the  Bath  springs  by  Merck  and  Galloway 
shows  that  the  relative  proportion  of  the  solid  matter  is  far  from  agreeing 
with  that  of  the  sea,  the  chloride  of  magnesium  being  absolutely  in  excess,  that 
is,  14  grains  of  it  per  gallon  for  12  of  common  salt ;  whereas  in  sea- water 
there  are  27  grains  of  salt,  or  chloride  of  sodium,  to  4  of  the  chloride  of  mag- 
nesium. That  some  mineral  springs,  however,  may  derive  an  inexhaustible 
supply,  through  rents  and  porous  rocks,  from  the  leaky  bed  of  the  ocean,  is 
by  no  means  an  unreasonable  theory,  especially  if  we  believe  that  the  con- 
tiguity of  nearly  all  the  active  volcano*  to  the  sea  is  connected  with  the 
access  of  salt  water  to  the  subterranean  foci  of  volcanic  heat. 

Professor  Boscoe,  of  Manchester,  has  been  lately  engaged  in  making  a 
careful  analysis  of  the  Bath  waters,  and  has  discovered  in  them  three  metals 
which  they  were  not  previously  known  to  contain — namely  copper,  stron- 
tium, and  lithium ;  but  he  has  searched  in  vain  for  caesium  and  rubidium, 
those  new  metals,  the  existence  of  which  has  been  revealed  to  us  in  the 
course  of  the  last  few  years  by  what  is  called  spectrum  analysis.  By  this 
new  method  the  presence  of  infinitesimal  quantities,  such  as  would  have 
wholly  escaped  detection  by  ordinary  tests,  are  made  known  to  the  eye  by 
the  agency  of  light.  Thus,  for  example,  a  solid  substance  such  as  the 
residue  obtained  by  evaporation  from  a  mineral  water  is  introduced  on  a 
platinum  wire  into  -a  colourless  gas-flame.  The  substance  thus  volatilized 
imparts  its  colour  to  the  flame,  and  the  light,  being  then  made  to  pass 
through  a  prism,  is  viewed  through  a  small  telescope  or  spectroscope,  as  it  is 
called,  by  the  aid  of  which  one  or  more  bright  lines  or  bands  are  seen  in  the 
spectrum,  which,  according  to  their  position,  number,  and  colour,  indicate  the 
presence  of  different  elementary  bodies. 


Digitized  by 


Google 


ADDRE88.  lxV 

Professor  Bunsen,  of  Heidelberg,  led  the  way,  in  1860,  in  the  application 
of  this  new  test  to  the  hot  waters  of  Baden-Baden  and  of  Diirkheim  in 
the  Palatinate.  He  observed  in  the  spectrum  some  coloured  lines  of  which 
he  could  not  interpret  the  meaning,  and  was  determined  not  to  rest  till  he 
had  found  out  what  they  meant.  This  was  no  easy  task,  for  it  was  neces- 
sary to  evaporate  fifty  tons  of  water  to  obtain  200  grains  of  what  proved  to 
he  two  new  metals.  Taken  together,  their  proportion  to  the  water  was  only 
as  one  to  three  million.  He  named  the  first  caesium,  from  the  bluish-grey  lines 
which  it  presented  in  the  spectrum ;  and  the  second  rubidium,  from  its  two 
red  lines.  Since  these  successful  experiments  were  made,  thallium,  so  called 
from  its  green  line,  was  discovered  in  1861  by  Mr.  Crookes ;  and  a  fourth 
metal  named  indium,  from  its  indigo-coloured  band,  was  detected  by  Pro- 
fessor Richter,  of  Freiberg,  in  Saxony  in  a  zinc  ore  of  the  Hartz.  It  is 
impossible  not  to  suspect  that  the  wonderful  efficacy  of  some  mineral  springs, 
horn  cold  and  thermal,  in  curing  diseases,  which  no  artificially  prepared 
waters  have  as  yet  been  able  to  rival,  may  be  connected  with  the  presence 
of  one  or  more  of  these  elementary  bodies  previously  unknown ;  and  some  of 
the  newly  found  ingredients,  when  procured  in  larger  quantities,  may  furnish 
medical  science  with  means  of  combating  diseases  which  have  hitherto  baffled 
all  human  skill. 

While  I  was  pursuing  my  inquiries  respecting  the  Bath  waters,  I  learned 
casually  that  a  hot  spring  had  been  discovered  at  a  great  depth  in  a  copper- 
mine  near  Bedruth  in  Cornwall,  having  about  as  high  a  temperature  as  that  of 
the  Bath  waters,  and  of  which,  strange  to  say,  no  account  has  yet  been 
published.  It  seems  that,  in  the  year  1839,  a  level  was  driven  from  an  old 
shaft  so  as  to  intersect  a  rich  copper-mine  at  the  depth  of  1350  feet  from 
the  surface.  This  lode  or  metalliferous  fissure  occurred  in  what  were  for- 
merly called  the  United  Mines,  and  which  have  since  been  named  the  Clif- 
ford Amalgamated  Mines.  Through  the  contents  of  the  lode  a  powerful 
spring  of  hot  water  was  observed  to  rise,  which  has  continued  to  flow  with 
undiminished  strength  ever  since.  At  my  request,  Mr.  Horton  Davey,  of 
Bedruth,  had  the  kindness  to  send  up  to  London  many  gallons  of  this  water, 
which  have  been  analyzed  by  Professor  William  Allen  Miller,  F.R.S.,  who 
finds  that  the  quantity  of  solid  matter  is  so  great  as  to  exceed  by  more  than 
four  times  the  proportion  of  that  yielded  by  the  Bath  waters.  Its  compo- 
sition is  also  in  many  respects  very  different ;  for  it  contains  but  little  sul- 
phate of  lime,  and  is  almost  free  from  the  salts  of  magnesium.  It  is  rich  in 
the  chlorides  of  calcium  and  sodium,  and  it  contains  one  of  the  new  metals— 
caesium,  never  before  detected  in  any  mineral  spring  in  England:  but  its 
peculiar  characteristic  is  the  extraordinary  abundance  of  lithium,  of  which  a 
mere  trace  had  been  found  by  Professor  Roscoe  in  the  Bath  waters ;  whereas 
in  this  Cornish  hot  spring  this  metal  constitutes  no  less  than  a  twenty-sixth 
part  of  the  whole  of  the  solid  contents,  which,  as  before  stated,  are  so  volu- 
minous. When  Professor  Miller  exposed  some  of  these  contents  to  the  test  of 
spectrum  analysis,  he  gave  me  an  opportunity  of  seeing  the  beautiful  bright 
crimson  line  which  the  lithium  produces  in  the  spectrum. 

lithium  was  first  made  known  in  1817  by  Arfvedsen,  who  extracted  it 
from  petalite ;  and  it  was  believed  to  be  extremely  rare,  until  Bunsen  and 
Kirchhoff,  in  1860,  by  means  of  spectrum  analysis,  showed  that  it  was  a  most 
widely  diffused  substance,  existing  in  minute  quantities  in  almost  all  mineral 
waters  and  in  the  sea,  as  well  as  in  milk,  human  blood,  and  the  ashes  of  some 
plants.  It  has  already  been  used  in  medicine,  and  we  may  therefore  hope 
that,  now  that  it  is  obtainable  in  large  quantities,  and  at  a  much  cheaper  rate 
1864.  '  • 
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than  before  the  Wheal-Clifford  hot  spring  was  analysed,  it  may  become  of 
high  value.  Acoording  to  a  rough  estimate  which  has  been  sent  to  me  by  Mr, 
Davey,  the  Wheal-Cflifford  spring  yields  no  less  than  250  gallons  per  minute, 
which  is  almost  equal  to  the  discharge  of  the  King's  Bath  or  chief  spring  of 
this  city.  As  to  the  gases  emitted,  they  are  the  same  as  those  of  the  Bath 
water— namely  carbonic  acid,  oxygen,  and  nitrogen. 

Mr.  Warington  Smyth,  who  had  already  visited  the  Wheal-Clifford  lode 
in  1855,  re-examined  it  in  July  last,  chiefly  with  the  view  of  replying  to 
several  queries  which  I  had  put  to  him ;  and,  in  spite  of  the  stifling  heat, 
ascertained  the  geological  structure  of  the  lode  and  the  exact  temperature  of 
the  water.  This  last  he  found  to  be  122°  Fahr.  at  the  depth  of  1350  feet; 
but  he  scarcely  doubts  that  the  thermometer  would  stand  two  or  three 
degrees  higher  at  a  distance  of  200  feet  to  the  eastward,  where  the  water  la 
known  to  gush  up  more  freely.  The  Wheal-Clifford  lode  is  a  fissure  varying 
in  width  from  6  to  12  feet,  one  wall  consisting  of  elvan  or  porphyrinic 
granite,  and  the  other  of  killas  or  clay-slate.  Along  the  line  of  the  rent, 
which  runs  east  and  west,  there  has  been  a  slight  throw  or  shift  of  the  rocks. 
The  vein-stuff  is  chiefly  formed  of  cellular  pyrites  of  copper  and  iron,  the 
porous  nature  of  which  allows  the  hot  water  to  percolate  freely  through  it. 
It  seems,  however,  that  in  the  continuation  upwards  of  the  same  fissure 
little  or  no  metalliferous  ore  was  deposited,  but,  in  its  place,  quartz  and  other 
impermeable  substances,  which  obstructed  the  course  of  the  hot  spring,  so  as 
to  prevent  its  flowing  out  on  the  surface  of  the  country.  It  has  been  always 
a  favourite  theory  of  the  miners  that  the  high  temperature  of  this  Cornish 
spring  is  due  to  the  oxidation  of  the  sulphurets  of  copper  and  iron,  which  are 
decomposed  when  air  is  admitted.  That  such  oxidation  must  have  some 
slight  effect  is  undeniable ;  but  that  it  materially  influences  the  temperature 
of  so  large  a  body  of  water  is  out  of  the  question.  Its  effect  must  be  almost 
insensible;  for  Professor  Miller  has  scarcely  been  able  to  detect  any 
sulphuric  acid  in  the  water,  and  a  minute  trace  only  of  iron  and  copper  in 
solution. 

When  we  compare  the  temperature  of  the  Bath  springs,  which  issue  at  a 
level  of  less  than  100  feet  above  the  sea,  with  the  Wheal-Clifford  spring  found 
at  a  depth  of  1850  feet  from  the  surface,  we  must  of  course  make  allowance  for 
the  increase  of  heat  always  experienced  when  we  descend  into  the  interior 
of  the  earth.  The  difference  would  amount  to  about  20°  Fahr.,  if  we  adopt 
the  estimate  deduoed  by  Mr.  Hopkins  from  an  accurate  series  of  observations 
made  in  the  Monkwearmouth  shaft,  near  Durham,  and  in  the  Dukinfield 
shaft,  near  Manchester,  each  of  them  2000  feet  in  depth.  In  these  shafts 
the  temperature  was  found  to  rise  at  the  rate  of  only  1°  Fahr.  for  every 
increase  of  depth  of  from  65  to  70  feet.  But  if  the  Wheal-Clifford  spring, 
instead  of  being  arrested  in  its  upward  course,  had  continued  to  rise  freely 
through  porous  and  loose  materials  so  as  to  reach  the  surface,  it  would 
probably  not  have  lost  anything  approaching  to  20°  Fahr.,  since  the  re- 
newed heat  derived  from  below  would  have  warmed  the  walls  and  contents 
of  the  lode,  so  as  to  raise  their  temperature  above  that  which  would  naturally 
belong  to  the  rocks  at  corresponding  levels  on  each  side  of  the  lode.  The 
almost  entire  absence  of  magnesium  raises  an  obvious  objection  to  the  hypo* 
thesis  of  this  spring  deriving  its  waters  from  the  sea ;  or  if  such  a  source  be 
suggested  for  the  salt  and  other  marine  products,  we  should  be  under  the 
necessity  of  supposing  the  magnesium  to  be  left  behind  in  combination  with 
some  of  the  elements  of  the  decomposed  and  altered  rocks  through  which  the 
thermal  waters  may  have  passed* 
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,  Hot  springB  are,  for  the  most  part,  charged  with  alkaline  and  other  highly 
soluble  substances,  and,  as  a  rule,  are  barren  of  the  precious  metals,  gold, 
rilrer,  and  copper,  as  well  as  of  tin,  platinum,  lead,  and  many  others,  a 
alight  trace  of  copper  in  the  Bath  waters  being  exceptional.  Never- 
theless there  is  a  strong  presumption  that  there  exists  some  relation- 
ship between  the  action  of  thermal  waters  and  the  filling  of  rents  with 
metallic  ores.  The  component  elements  of  these  ores  may,  in  the  first 
instance,  rise  from  great  depths  in  a  state  of  sublimation  or  of  solution 
in  intensely  heated  water,  and  may  then  be  precipitated  on  the  walls  of  a 
Assure  as  soon  as  the  ascending  vapours  or  fluids  begin  to  part  with  some  of 
their  heat.  Almost  everything,  save  the  alkaline  metals,  silica,  and  cer- 
tain gases,  may  thus  be  left  behind  long  boforo  the  spring  reaches  the  earth's 
surface.  If  this  theory  be  adopted,  it  will  follow  that  the  metalliferous  por- 
tion of  a  fissure,  originally  thousands  of  feet  or  fathoms  deep,  will  never  be 
exposed  in  regions  accessible  to  the  miner  until  it  has  been  upheaved  by  a  long 
series  of  convulsions,  and  until  the  higher  parts  of  the  same  rent,  together 
with  its  contents  and  the  rocks  which  it  had  traversed,  have  been  removed 
by  aqueous  denudation.  Ages  before  such  changes  are  accomplished  ther- 
mal and  mineral  springs  will  have  ceased  to  act ;  so  that  the  want  of  identity 
between  the  mineral  ingredients  of  hot  springs  and  the  contents  of  metal- 
liferous veins,  instead  of  militating  against  their  intimate  relationship, 
is  in  favour  of  both  being  the  complementary  results  of  one  and  the  same 
natural  operation. 

But  there  are  other  characters  in  the  structure  of  the  earth's  crust  more 
mysterious  in  their  nature  than  the  phenomena  of  metalliferous  veins,  on 
which  the  study  of  hot  springs  has  thrown  light — I  allude  to  the  metamor- 
phism  of  sedimentary  rocks.  Strata  of  various  ages,  many  of  them  once 
foil  of  organic  remains,  have  been  rendered  partially  or  wholly  crystal- 
line. It  is  admitted  on  all  hands  that  heat  has  been  instrumental  in 
bringing  about  this  re-arrangement  of  particles,  which,  when  the  meta- 
morphism  has  been  carried  out  to  its  fullest  extent,  obliterates  all  trace 
of  the  imbedded  fossils.  But  as  mountain-masses  many  miles  in  length  and 
breadth,  and  several  thousands  of  feet  in  height,  have  undergone  such 
alteration,  it  has  always  been  difficult  to  explain  in  what  manner  an  amount 
df  heat  capable  of  so  entirely  changing  the  molecular  condition  of  sedimen- 
tary masses  could  have  come  into  play  without  utterly  annihilating  every 
sign  of  stratification,  as  well  as  of  organic  structure. 

Various  experiments  have  led  to  the  conclusion  that  the  minerals  which 
enter  most  largely  into  the  composition  of  the  metamorphic  rocks  have  not 
been  formed  by  orystalliring  from  a  state  of  fusion,  or  in  the  dry  way,  but 
that  they  have  been  derived  from  liquid  solutions,  or  in  the  wet  way — a 
process  requiring  a  far  less  intense  degree  of  heat.  Thermal  springs,  charged 
with  carbonic  acid  and  with  hydrofluoric  acid  (which  last  is  often  present  in 
small  quantities),  are  powerful  causes  of  decomposition  and  chemical  reaction 
in  rocks  through  which  they  percolate.  If,  therefore,  large  bodies  of  hot  water 
permeate  mountain-masses  at  great  depths,  they  may  in  the  course  of  ages 
superinduce  in  them  a  crystalline  structure;  and  in  some  cases  strata  in  a 
lower  position  and  of  older  date  may  be  comparatively  unaltered,  retaining 
their  fossil  remains  undefaced,  while  newer  rocks  are  rendered  metamorphic. 
This  may  happen  where  the  waters,  after  passing  upwards  for  thousands  of 
feet,  meet  witii  some  obstruction,  as  in  the  case  of  the  Wheal-CHfford  spring, 
causing  the  same  to  be  laterally  diverted  so  as  to  percolate  the  surrounding 
rtcka.      The  efficacy  of  such  hydrothermal  action  has  been  admirably  illus- 
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trated  of  late  years  by  the  experiments  and  observations  of  Se'narmont, 
Daubree,  Delesse,  Scbeerer,  Sorby,  Sterry  Hunt,  and  others. 

The  changes  which  Daubree  has  shown  to  have  been  produced  by  the 
alkaline  waters  of  Plombieres,  in  the  Yosges,  are  more  especially  instructive* 
These  thermal  waters  have  a  temperature  of  160°  F.,  and  were  conveyed  by 
the  Romans  to  baths  through  long  conduits  or  aqueducts.  The  foundations 
of  some  of  their  works  consisted  of  a  bed  of  concrete  made  of  lime,  frag- 
ments of  brick,  and  sandstone.  Through  this  and  other  masonry  the  hot 
waters  have  been  percolating  for  centuries,  and  have  given  rise  to  various 
zeolites — apophyllite  and  chabazite  among  others ;  also  to  calcareous  spar, 
arragonite,  and  fluor  spar,  together  with  siliceous  minerals,  such  as  opal, — 
all  found  in  the  interspaces  of  the  bricks  and  mortar,  or  constituting  part  of 
their  rearranged  materials.  The  quantity  of  heat  brought  into  action  in  this 
instance  in  the  course  of  2000  years  has,  no  doubt,  been  enormous,  although 
the  intensity  of  it  developed  at  any  one  moment  has  been  always  incon- 
siderable. 

The  study,  of  late  years,  of  the  constituent  parts  of  granite  has  in  like 
manner  led  to  the  conclusion  that  their  consolidation  has  taken  place  at 
temperatures  far  below  those  formerly  supposed  to  be  indispensable.  Gustav 
Rose  has  pointed  out  that  the  quartz  of  granite  has  the  specific  gravity 
of  2*6,  which  characterizes  silica  when  it  is  precipitated  from  a  liquid 
solvent,  and  not  that  inferior  density,  namely  2*3,  which  belongs  to  it  when 
it  cools  and  solidifies  in  the  dry  way  from  a  state  of  fusion. 

But  some  geologists,  when  made  aware  of  the  intervention  on  a  large 
scale,  of  water,  in  the  formation  of  the  component  minerals  of  the  granitic 
and  volcanic  rocks,  appear  of  late  years  to  have  been  too  much  disposed  to 
dispense  with  intense  heat  when  accounting  for  the  formation  of  the  crystal- 
line and  unstratified  rocks.  As  water  in  a  state  of  solid  combination  enters 
largely  into  the  aluminous  and  some  other  minerals,  and  therefore  plays  no 
small  part  in  the  composition  of  the  earth's  crust,  it  follows  that,  when  rocks 
are  melted,  water  must  be  present,  independently  of  the  supplies  of  rain- 
water and  sea-water  which  find  their  way  into  the  regions  of  subterranean 
heat.  But  the  existence  of  water  under  great  pressure  affords  no  argument 
against  our  attributing  an  excessively  high  temperature  to  the  mass  with 
which  it  is  mixed  up.  Still  less  does  the  point  to  which  the  melted  matter 
must  be  cooled  down  before  it  consolidates  or  crystallizes  into  lava  or  granite 
afford  any  test  of  the  degree  of  heat  which  the  same  matter  must  have 
acquired  when  it  was  melted  and  made  to  form  lakes  and  seas  in  the  interior 
of  the  earth's  crust. 

We  learn  from  Bunsen's  experiments  on  the  Great  Geyser  in  Iceland,  that 
at  the  depth  of  only  seventy-four  feet,  at  the  bottom  of  the  tube,  a  column  of 
water  may  be  in  a  state  of  rest,  and  yet  possess  a  heat  of  120°  Centigrade,  or 
248°  F.  What,  then,  may  not  the  temperature  of  such  water  be  at  the  depth 
of  a  few  thousand  feet  ?  It  might  soon  attain  a  white  heat  under  pressure; 
and  as  to  lava,  they  who  have  beheld  it  issue,  as  I  did  in  1858,  from  the 
south-western  flanks  of  Vesuvius,  with  a  surface  white  and  glowing  like 
that  of  the  sun,  and  who  have  felt  the  scorching  heat  which  it  radiates,  will 
form  a  high  conception  of  the  intense  temperature  of  the  same  lava  at  the 
bottom  of  a  vertical  column  several  miles  high,  and  communicating  with  a 
great  reservoir  of  fused  matter,  which,  if  it  were  to  begin  at  once  to  cool 
down,  and  were  never  to  receive  future  accessions  of  heat,  might  require  a 
whole  geological  period  before  it  solidified.  Of  such  slow  refrigeration  hot 
springs  may  be  among  the  most  effective  instruments,  abstracting  slowly 
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from  the  subterranean  molten  mass  that  heat  which  clouds  of  vapour  are 
seen  to  carry  off  in  a  latent  form  from  a  volcanic  crater  daring  an  eruption, 
or  from  a  lava-stream  during  its  solidification.  It  is  more  than  forty  years 
since  Mr.  Scrope,  in  his  work  on  volcanos,  insisted  on  the  important  part 
which  water  plays  in  an  eruption,  when  intimately  mixed  up  with  the  com- 
ponent materials  of  lava,  aiding,  as  he  supposed,  in  giving  mobility  to  the 
more  solid  materials  of  the  fluid  mass.  But  when  advocating  this  igneo- 
aqueous  theory,  he  never  dreamt  of  impugning  tho  Huttonian  doctrine  as  to 
the  intensity  of  heat  which  the  production  of  the  unstratified  rocks,  those 
of  the  plntonio  class  especially,  implies. 

The  exact  nature  of  the  chemical  changes  which  hydrothermal  action  may 
effect  in  the  earth's  interior  will  long  remain  obscure  to  us,  because  the 
regions  where  they  take  place  are  inaccessible  to  man ;  but  the  manner  in 
which  volcanos  have  shifted  their  position  throughout  a  vast  series  of  geolo- 
gical epochs — becoming  extinct  in  one  region  and  breaking  out  in  another — 
may,  perhaps,  explain  the  increase  of  heat  as  we  descend  towards  the  interior, 
without  the  necessity  of  our  appealing  to  an  original  central  heat  or  the 
igneous  fluidity  of  the  earth's  nucleus. 

I  hinted,  at  the  beginning  of  this  Address,  that  the  hot  springs  of  Bath 
may  be  of  no  high  antiquity,  geologically  speaking, — not  that  I  can  establish 
this  opinion  by  any  positive  proofs,  but  I  infer  it  from  the  mighty  changes 
which  this  region  has  undergone  since  the  time  when  the  British  seas, 
rivers,  and  lakes  were  inhabited  by  the  existing  species  of  Testa cea.  It  is 
already  more  than  a  quarter  of  a  century  since  Sir  Roderick  Murchison 
first  spoke  of  the  Malvern  Straits,  meaning  thereby  a  channel  of  the  sea 
which  once  separated  Wales  from  England.  That  such  marine  straits  really 
extended,  at  a  modern  period,  between  what  are  now  the  estuaries  of  the 
Severn  and  the  Dee  has  been  lately  confirmed  in  a  satisfactory  manner  by 
the  discovery  of  marine  shells  of  recent  species  in  drift  covering  the  water- 
shed which  divides  those  estuaries.  At  the  time  when  these  shells  were 
living,  the  Cotswold  Hills,  at  the  foot  of  which  this  city  is  built,  formed  one 
of  the  numerous  islands  of  an  archipelago  into  which  England,  Ireland, 
and  Scotland  were  then  divided.  The  amount  of  vertical  movement  which 
would  be  necessary  to  restore  such  a  state  of  the  surface  as  prevailed  when 
the  position  of  land  and  sea  were  so  different  would  be  very  great. 

Nowhere  in  the  world,  according  to  our  present  information,  is  the 
evidence  of  upheaval,  as  manifested  by  upraised  marine  shells,  so  striking  as 
in  Wales.  In  that  country  Mr.  Trimmer  first  pointed  out,  in  1831,  the 
occurrence  of  fossil  shells  in  stratified  drift,  at  the  top  of  a  hill  called  Moel 
Tryfaen,  near  the  Menai  Straits,  and  not  far  from  the  base  of  Snowdon. 
I  visited  the  spot  last  year,  in  company  with  my  friend  Mr.  Symonds,  and  we 
collected  there  not  a  few  of  the  marine  Testacea.  Mr.  Darbishire  has  obtained 
from  the  same  drift  no  less  than  fifty-four  fossil  species,  all  of  them  now 
living  either  in  high  northern  or  British  seas,  and  eleven  of  them  being 
exclusively  arctic.  The  whole  fauna  bears  testimony  to  a  climate  colder 
than  that  now  experienced  in  these  latitudes,  though  not  to  such  extreme 
cold  as  that  implied  by  the  fauna  of  some  of  the  glacial  drift  of  Scotland. 
The  shells  alluded  to  were  procured  at  the  extraordinary  height  of  1360  feet 
above  the  sea-level,  and  they  demonstrate  an  upheaval  of  the  bed  of  the  sea 
to  that  amount  in  the  time  of  the  living  Testacea.  A  considerable  part  of 
what  is  called  the  glacial  epoch  had  already  elapsed  before  the  shelly  strata 
in  question  were  deposited  on  Moel  Tryfaen,  as  we  may  infer  from  the 
^lished  and  striated  surfaces  of  rocks  on  which  the  drift  rests,  and  the  occur* 
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rence  of  erratic  blocks  smoothed  and  scratched,  at  the  bottom  of  the  same 
drift 

The  evidence  of  a  period  of  great  cold  in  England  and  North  America,  in 
the  times  referred  to,  is  now  so  universally  admitted  by  geologists,  that  I 
shall  take  it  for  granted  in  this  Address,  and  briefly  consider  what  may  have 
been  the  probable  causes  of  the  refrigeration  of  central  Europe  at  the  era  in 
question.  One  of  these  causes,  first  suggested  eleven  years  ago  by  a  celebrated 
Swiss  geologist,  has  not,  I  think,  received  the  attention  which  it  well  deserved. 
When  I  proposed,  in  1833,  the  theory  that  alterations  in  physical  geography 
might  have  given  rise  to  those  revolutions  in  climate  which  the  earth's  surface 
has  experienced  at  successive  epochs,  it  was  objected  by  many  that  the  signs 
of  upheaval  and  depression  were  too  local  to  account  for  such  general  changes 
of  temperature.  This  objection  was  thought  to  be  of  peculiar  weight  when 
applied  to  the  glacial  period,  because  of  the  shortness  of  the  time,  geologically 
speaking,  which  has  since  transpired.  But  the  more  we  examine  the  monu- 
ments of  the  ages  which  preceded  the  historical,  the  more  decided  become  the 
proofs  of  a  general  alteration  in  the  position,  depth,  and  height  of  seas,  con- 
tinents, and  mountain-chains  since  the  commencement  of  the  glacial  period. 
The  meteorologist  also  has  been  learning  of  late  years  that  the  quantity  of  ice 
and  snow  in  certain  latitudes  depends  not  merely  on  the  height  of  mountain- 
chains,  but  also  on  the  distribution  of  the  surrounding  sea  and  land  even  to 
considerable  distances. 

M.  Escher  von  der  Linth  gave  it  as  his  opinion  in  1852,  that  if  it  were 
true,  as  Bitter  had  suggested,  that  the  great  African  desert,  or  Sahara,  was 
submerged  within  the  modern  or  post-tertiary  period,  that  same  submergence 
might  explain  why  the  Alpine  glaciers  had  attained  so  reoently  those  colossal 
dimensions  which,  reasoning  on  geological  data,  Vcnetz  and  Gharpentier  had 
assigned  to  them.  Since  Escher  first  threw  out  this  hint,  the  fact  that  tho 
Sahara  was  really  covered  by  the  sea  at  no  distant  period  has  been  confirmed 
by  many  new  proofe.  The  distinguished  Swiss  geologist  himself  has  just 
returned  from  an  exploring  expedition  through  the  eastern  part  of  the 
Algerian  desert,  in  which  he  was  accompanied  by  M.  Desor,  of  Neuchatel, 
and  Professor  Martins,  of  Montpellier.  These  three  experienced  observers 
satisfied  themselves,  during  the  last  winter,  that  the  Sahara  was  under  water 
during  the  period  of  the  living  species  of  Testacea.  We  had  already  learnt  in 
1856,  from  a  memoir  by  M.  Charles  Laurent,  that  sands  identical  with  those 
of  the  nearest  shores  of  the  Mediterranean,  and  containing,  among  other 
recent  shells,  the  common  cockle  (Cardium  cdult),  extend  over  a  vast  space 
from  west  to  east  in  the  desert,  being  not  only  found  on  the  surface,  but 
also  brought  up  from  depths  of  more  than  20  feet  by  the  Artesian  auger. 
These  shells  have  been  met  with  at  heights  of  more  than  900  feet  above  the 
sea-level,  and  on  ground  sunk  300  feet  below  it;  for  there  are  in  Africa,  as 
in  Western  Asia,  depressions  of  land  below  the  level  of  the  sea.  The  same 
cockle  has  been  observed  still  living  in  several  salt-lakes  in  the  Sahara ;  and 
superficial  incrustations  of  salt  in  many  places  seem  to  point  to  the  drying 
up  by  evaporation  of  several  inland  seas  in  certain  districts. 

Mr.  Tristram,  in  his  travels  in  1859,  traced  for  many  miles  along  the 
southern  borders  of  the  French  possessions  in  Africa  lines  of  inland  sea- 
cliffe,  with  caves  at  their  bases,  and  old  sea-beaches  forming  successive 
terraces,  in  which  recent  shells  and  the  casts  of  them  were  agglutinated 
together  with  sand  and  pebbles,  the  whole  having  the  form  of  a  conglomerate. 
The  ancient  sea  appears  once  to  have  stretched  from  the  Gulf  of  Cabes,  in 
Tunis,  to  the  west  coast  of  Africa  north  of  Senegambia,  having  a  width  el 
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several  hundred  (perhaps  where  greatest,  according  to  Mr.  Tristram,  800) 
miles.  The  high  lands  of  Barbary,  including  Morocco,  Algeria,  and  Tunis, 
must  hare  been  separated  at  this  period  from  the  rest  of  Africa  by  a  sea.  All 
that  we  have  learnt  from  zoologists  and  botanists  in  regard  to  the  present  fauna 
and  flora  of  Barbary  favours  this  hypothesis,  and  seems  at  the  same  time 
to  point  to  a  former  connexion  of  that  country  with  Spain,  Sicily,  and  South 
Italy. 

When  speculating  on  these  ohanges,  we  may  call  to  mind  that  certain 
deposits,  full  of  marine  shells  of  living  species,  have  long  been  known  as 
fringing  the  borders  of  the  Bed  Sea,  and  rising  several  hundred  feet  above  its 
shores.  Evidence  has  also  been  obtained  that  Egypt,  placed  between  the 
Bed  Sea  and  the  Sahara,  participated  in  these  great  continental  movements. 
This  may  be  inferred  from  the  old  river-terraces,  lately  described  by  Messrs. 
Adams  and  Murie,  which  skirt  the  modern  alluvial  plains  of  the  Nile,  and  rise 
above  them  to  various  heights,  from  30  to  100  feet  and  upwards.  In  what- 
ever direction,  therefore,  we  look,  we  see  grounds  for  assuming  that  a  map 
of  Africa  in  the  glacial  period  would  no  more  resemble  our  present  maps  of 
that  continent  than  Europe  now  resembles  North  America.  If,  then,  argues 
Escher,  the  Sahara  was  a  sea  in  post-tertiary  times,  we  may  understand  why 
the  Alpine  glaciers  formerly  attained  such  gigantic  dimensions,  and  why  they 
have  left  moraines  of  such  magnitude  on  the  plains  of  northern  Italy  and  the 
lower  country  of  Switzerland.  The  Swiss  peasants  have  a  saying,  when  they 
talk  of  the  melting  of  the  snow,  that  the  sun  could  do  nothing  without  the 
Fohn,  a  name  which  they  give  to  the  well-known  sirocco.  This  wind,  after 
sweeping  over  a  wide  expanse  of  parched  and  burning  sand  in  Africa,  blows 
occasionally  for  days  in  succession  across  the  Mediterranean,  carrying  with  it 
the  scorching  heat  of  the  Sahara  to  melt  the  snows  of  the  Apennines  and 
Alps. 

M.  Denxler,  in  a  memoir  on  this  subject,  observes  that  the  Fohn  blew 
tempestuously  at  Algiers  on  the  17th  of  July  1841,  and  then  crossing  the 
Mediterranean,  reached  Marseilles  in  six  hours.  In  five  more  hours  it  was 
at  Geneva  and  the  Yalais,  throwing  down  a  large  extent  of  forest  in  the 
latter  district,  while  in  the  cantons  of  Zurich  and  the  Grisons  it  suddenly 
turned  the  leaves  of  many  trees  from  green  to  yellow.  In  a  few  hours  new-* 
mown  grass  was  dried  and  ready  for  the  haystack ;  for  although  in  passing 
over  the  Alpine  snows,  the  sirocco  absorbs  much  moisture,  it  is  still  far 
below  the  point  of  saturation  when  it  reaches  the  sub-Alpine  country  to  the 
north  of  the  great  chain.  MM.  Escher  and  Denzler  have  both  of  them 
observed  on  different  occasions  that  a  thickness  of  one  foot  of  snow  has  cos- 
appeared  in  four  hours  during  the  prevalence  of  this  wind.  No  wonder, 
therefore,  that  the  Fohn  is  much  dreaded  for  the  sudden  inundations  which 
it  sometimes  causes.  The  snow-line  of  the  Alps  was  seen  by  Mr.  Irscher, 
the  astronomer,  from  his  observatory  at  Neuchatel,  by  aid  of  the  telescope, 
to  rise  sensibly  every  day  while  this  wind  was  blowing.  Its  influence  is  by 
no  means  confined  to  the  summer  season,  for  in  the  winter  of  1852  it  visited 
Zurich  at  Christmas,  and  in  a  few  days  all  the  surrounding  country  was 
stripped  of  its  snow,  even  in  the  shadiest  places  and  on  the  crests  of  high 
ridges.  I  feel  the  better  able  to  appreciate  the  power  of  this  wind  from 
having  myself  witnessed  in  Sicily,  in  1828,  its  effect  in  dissolving,  in  the 
month  of  November,  the  snows  which  then  covered  the  summit  and  higher 
parts  of  Mount  Etna.  I  had  been  told  that  I  should  be  unable  to  ascend  to 
the  top  of  the  highest  cone  till  the  following  spring ;  but  in  thirty-six  hours 
the  hot  breath  of  the  sirocco  stripped  off  from  the  mountain  its  white  mantle* 
of  snow,  and  I  ascended  without  difficulty. 
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It  is  well  known  that  the  number  of  days  during  which  particular  winds 
prevail,  from  year  to  year,  varies  considerably.  Between  the  years  1812  and 
1820  the  Fohn  was  less  felt  in  Switzerland  than  usual ;  and  what  was  the 
consequence  ?  All  the  glaciers,  during  those  eight  or  nine  years,  increased  in 
height,  and  crept  down  below  their  former  limits  in  their  respective  valleyB. 
Many  similar  examples  might  be  cited  of  the  sensitiveness  of  the  ice  to  slight 
variations  of  temperature.  Captain  Godwin- Austen  has  lately  given  us  a 
description  of  the  gigantic  glaciers  of  the  western  Himalaya  in  those  valleys 
where  the  sources  of  the  Indus  rise,  between  the  latitudes  35°  and  36°  N. 
The  highest  peaks  of  the  Karakorum  range  attain  in  that  region  an  elevation 
of  28,000  feet  above  the  sea.  The  glaciers,  says  Captain  Austen,  have  been 
advancing,  within  the  memory  of  the  living  inhabitants,  so  as  greatly  to 
encroach  on  the  cultivated  lands,  and  have  so  altered  the  climate  of  the 
adjoining  valleys  immediately  below,  that  only  one  crop  a  year  can  now  be 
reaped  from  fields  which  formerly  yielded  two  crops.  If  such  changes  can 
be  experienced  in  less  than  a  century,  without  any  perceptible  modification 
in  the  physical  geography  of  that  part  of  Asia,  what  mighty  effects  may  we 
not  imagine  the  submergence  of  the  Sahara  to  have  produced  in  adding  to 
the  size  of  the  Alpine  glaciers  ?  If,  between  the  years  1812  and  1820,  a  mere 
diminution  of  the  number  of  days  during  which  the  sirocco  blew  could  so 
much  promote  the  growth  and  onward  movement  of  the  ice,  how  much 
greater  a  change  would  result  from  the  total  cessation  of  the  same  wind! 
But  this  would  give  no  idea  of  what  must  have  happened  in  the  glacial 
period ;  for  we  cannot  suppose  the  action  of  the  south  wind  to  have  been  sus- 
pended :  it  was  not  in  abeyance,  but  its  character  was  entirely  different,  and 
of  an  opposite  nature,  under  the  altered  geographical  conditions  above  con- 
templated. First,  instead  of  passing  over  a  parched  and  scorching  desert, 
between  the  twentieth  and  thirty-fifth  parallels  of  latitude,  it  would  plenti- 
fully absorb  moisture  from  a  sea  many  hundreds  of  miles  wide.  Next,  in  its 
course  over  the  Mediterranean,  it  would  take  up  still  more  aqueous  vapour ; 
and  when,  after  complete  saturation,  it  struck  the  Alps,  it  would  be  driven 
up  into  the  higher  and  more  rarefied  regions  of  the  atmosphere.  There  the 
aerial  current,  as  fast  as  it  was  cooled,  would  discharge  its  aqueous  burden 
in  the  form  of  snow,  so  that  the  same  wind  which  is  now  called  "  the 
devourer  of  ice  "  would  become  its  principal  feeder. 

If  we  thus  embrace  Eschar's  theory,  as  accounting  in  no  small  degree  for 
the  vast  size  of  the  extinct  glaciers  of  Switzerland  and  Northern  Italy,  we 
are  by  no  means  debarred  from  accepting  at  the  same  time  Charpentier's 
suggestion,  that  the  Alps  in  the  glacial  period  were  2000  or  3000  feet  higher 
than  they  are  now.  Such  a  difference  in  altitude  may  have  been  an  auxiliary 
cause  of  the  extreme  cold,  and  seems  the  more  probable  now  that  we  have 
obtained  unequivocal  proofs  of  such  great  oscillations  of  level  in  Wales  within 
the  period  under  consideration.  We  may  also  avail  ourselves  of  another 
source  of  refrigeration  which  may  have  coincided  in  time  with  the  submer- 
gence of  the  Sahara,  namely,  the  diversion  of  the  Gulf-stream  from  its  present 
course.  The  shape  of  Europe  and  North  America,  or  the  boundaries  of  sea 
and  land,  departed  so  widely  in  the  glacial  period  from  those  now  established, 
that  we  cannot  suppose  the  Gulf-stream  to  have  taken  at  that  period  its 
present  north-eastern  course  across  the  Atlantic.  If  it  took  some  other 
direction,  the  climate  of  the  north  of  Scotland  would,  according  to  the  calcu- 
lations of  Mr.  Hopkins,  suffer  a  diminution  in  its  average  annual  temperature 
of  12^  F.,  while  that  of  the  Alps  would  lose  2°  F.  A  combination  of  all  the 
conditions  above  enumerated  would  certainly  be  attended  with  so  great  a  revo- 
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lution  in  climate  as  might  go  far  to  account  for  the  excessive  cold  which  was 
developed  at  so  modern  a  period  in  the  earth's  history.  But  even  when  we 
assume  all  three  of  them  to  have  been  simultaneously  in  action,  we  have  by 
no  means  exhausted  all  the  resources  which  a  difference  in  the  geographical 
condition  of  the  globe  might  supply.  Thus,  for  example,  to  name  only  one  of 
them,  we  might  suppose  that  the  height  and  quantity  of  land  near  the  north 
pole  was  greater  at  the  era  in  question  than  it  is  now. 

The  vast  mechanical  force  that  ice  exerted  in  the  glacial  period  has  been 
thought  by  some  to  demonstrate  a  want  of  uniformity  in  the  amount  of 
energy  which  the  same  natural  cause  may  put  forth  at  two  successive  epochs. 
But  we  must  be  careful,  when  thus  reasoning,  to  bear  in  mind  that  the  power 
of  ice  is  here  substituted  for  that  of  running  water.  The  one  becomes  a 
mighty  agent  in  transporting  huge  erratics,  and  in  scoring,  abrading,  and 
polishing  rocks ;  but  meanwhile  the  other  is  in  abeyance.  When,  for  example, 
the  ancient  Bhone  glacier  conveyed  its  moraines  from  the  upper  to  the  lower 
end  of  the  Lake  of  Geneva,  there  was  no  great  river,  as  there  now  is,  forming 
a  delta  many  miles  in  extent,  and  several  hundred  feet  in  depth,  at  the 
upper  end  of  the  lake. 

The  more  we  study  and  comprehend  the  geographical  changes  of  the  glacial 
period,  and  the  migrations  of  animals  and  plants  to  which  it  gave  rise,  the 
higher  our  conceptions  are  raised  of  the  duration  of  that  subdivision  of  time, 
which,  though  vast  when  measured  by  the  succession  of  events  comprised  in  it, 
was  brief,  if  estimated  by  the  ordinary  rules  of  geological  classification.  The 
glacial  period  was,  in  fact,  a  mere  episode  in  one  of  the  great  epochs  of  the 
earth's  history ;  for  the  inhabitants  of  the  lands  and  seas,  before  and  after  the 
grand  development  of  snow  and  ice,  were  nearly  the  same.  As  yet  we  have  no 
satisfactory  proof  that  man  existed  in  Europe  or  elsewhere  during  the  period 
of  extreme  cold ;  but  our  investigations  on  this  head  are  still  in  their  infancy. 
In  an  early  portion  of  the  postglacial  period  it  has  been  ascertained  that  man 
flourished  in  Europe ;  and  in  tracing  the  signs  of  his  existence,  from  the 
historical  ages  to  those  immediately  antecedent,  and  so  backward  into  more 
ancient  times,  we  gradually  approach  a  dissimilar  geographical  state  of 
things,  when  the  climate  was  colder,  and  when  the  configuration  of  the 
surface  departed  considerably  from  that  which  now  prevails. 

Archaeologists  are  satisfied  that  in  central  Europe  the  age  of  bronze  weapons 
preceded  the  Roman  invasion  of  Switzerland ;  and  prior  to  the  Swiss-lake 
dwellings  of  the  bronze  age  were  those  in  which  stone  weapons  alone  were 
used.  Hie  Danish  kitchen-middens  seem  to  have  been  of  about  the  same 
date;  but  what  M.  Lartet  has  called  the  reindeer  period  of  the  South  of 
France  was  probably  anterior,  and  connected  with  a  somewhat  colder  climate. 
Of  still  higher  antiquity  was  that  age  of  ruder  implements  of  stone  such  as  were 
buried  in  the  fluviatile  drift  of  Amiens  and  Abbeville,  and  which  were  mingled 
in  the  same  gravel  with  the  bones  of  extinct  quadrupeds,  such  as  the  elephant, 
rhinoceros,  bear,  tiger,  and  hyaena.  Between  the  present  era  and  that  of 
those  earliest  vestiges  yet  discovered  of  our  race,  valleys  have  been  deepened 
and  widened,  the  course  of  subterranean  rivers  which  once  flowed  through 
caverns  has  been  changed,  and  many  species  of  wild  quadrupeds  have  dis- 
appeared. The  bed  of  the  sea,  moreover,  has  in  the  same  ages  been  lifted  up, 
in  many  places  hundreds  of  feet,  above  its  former  level,  and  the  outlines  of 
many  a  coast  entirely  altered. 

MM.  de  Terneuil  and  Louis  Lartet  have  recently  found,  near  Madrid,  fossil 
teeth  of  the  African  elephant,  in  old  valley-drift,  containiug  flint  implements 
of  the  same  antique  type  as  those  of  Amiens  and  Abbeville.    Proof  of  the 
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same  elephant  having  inhabited  Sicily  in  the  Postpliooene  and  probably 
within  the  Human  period  had  previously  been  brought  to  light  by  Baron 
Anca,  during  his  exploration  of  the  bone-eaves  of  Palermo*  We  have 
now,  therefore,  evidence  of  man  having  co-existed  in  Europe  with  three 
species  of  elephant,  two  of  them  extinct  (namely,  the  mammoth  and  the 
Elephai  antiquuB),  and  a  third  the  same  as  that  which  still  survives  in 
Africa.  As  to  the  first  of  these— the  mammoth— I  am  aware  that  some 
writers  contend  that  it  could  not  have  died  out  many  tens  of  thousands 
of  years  before  our  time,  because  its  flesh  has  been  found  preserved  in 
ice,  in  Siberia,  in  so  fresh  a  state  as  to  serve  as  food  for  dogs,  bears,  and 
wolves  j  but  this  argument  seems  to  me  fallacious.  Middendorf,  in  1843, 
after  digging  through  some  thickness  of  frozen  soil  in  Siberia,  came  down 
upon  an  icy  mass,  in  which  the  carcase  of  a  mammoth  was  imbedded,  so 
perfeot  that,  among  other  parts,  the  pupil  of  its  eye  was  taken  out,  and  is 
now  preserved  in  the  Museum  of  Moscow*  No  one  will  deny  that  this 
elephant  had  lain  for  several  thousand  years  in  its  icy  envelope ;  and  if  it  had 
been  left  undisturbed,  and  the  cold  had  gone  on  increasing,  for  myriads  of 
centuries,  we  might  reasonably  expect  that  the  frozen  flesh  might  continue 
undecayed  until  a  second  glacial  period  had  passed  away. 

When  speculations  on  the  long  series  of  events  which  occurred  in  the  glacial 
and  postglacial  periods  are  indulged  in,  the  imagination  is  apt  to  take  alarm 
at  the  immensity  of  the  time  required  to  interpret  the  monuments  of  these 
ages,  all  referable  to  the  era  of  existing  species.  In  order  to  abridge  the 
number  of  centuries  which  would  otherwise  be  indispensable,  a  disposition 
is  shown  by  many  to  magnify  the  rate  of  change  in  prehistoric  times,  by 
investing  the  causes  which  have  modified  the  animate  and  inanimate  world 
with  extraordinary  and  excessive  energy.  It  is  related  of  a  great  Irish  orator 
of  our  day,  that  when  he  was  about  to  contribute  somewhat  parsimoniously 
towards  a  public  charity,  he  was  persuaded  by  a  friend  to  make  a  more  liberal 
donation.  In  doing  so  he  apologized  for  his  first  apparent  want  of  generosity, 
by  saying  that  his  early  life  had  been  a  constant  struggle  with  scanty  means, 
and  that  "  they  who  are  born  to  affluence  cannot  easily  imagine  how  long  a 
time  it  takes  to  get  the  chill  of  poverty  out  of  one's  bones."  In  like  manner, 
we  of  the  living  generation,  when  called  upon  to  make  grants  of  thousands  of 
centuries  in  order  to  explain  the  events  of  what  is  called  the  modern 
period,  shrink  naturally  at  first  from  making  what  seems  so  lavish  an 
expenditure  of  past  time.  Throughout  our  early  education  we  have  been 
accustomed  to  such  striot  economy  in  all  that  relates  to  the  chronology  of  the 
earth  and  its  inhabitants  in  remote  ages,  so  fettered  have  we  been  by  old 
traditional  beliefs,  that  even  when  our  reason  is  convinced,  and  we  are  per- 
suaded that  we  ought  to  make  more  liberal  grants  of  time  to  the  geologist,  wo 
feel  how  hard  it  is  to  get  the  chill  of  poverty  out  of  our  bones. 

I  will  now  briefly  allude,  in  conclusion,  to  two  points  on  which  a  gradual 
change  of  opinion  has  been  taking  place  among  geologists  of  late  years.  First, 
as  to  whether  there  has  been  a  continuous  succession  of  events  in  the  organic 
and  inorganic  worlds,  uninterrupted  by  violent  and  general  catastrophes ;  and 
secondly,  whether  clear  evidence  can  be  obtained  of  a  period  antecedent  to  the 
creation  of  organic  beings  on  the  earth.  I  am  old  enough  to  remember  when 
geologists  dogmatised  on  both  these  questions  in  a  manner  very  different  from 
that  in  which  they  would  now  venture  to  indulge.  I  believe  that  by  far  the 
greater  number  now  incline  to  opposite  views  from  those  which  were  onoe 
most  commonly  entertained.  On  the  first  point  it  is  worthy  of  remark  that 
although  a- belief  in  sudden  and  general  convulsions  has  been  losing  ground, 
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as  also  the  doctrine  of  abrupt  transitions  from  one  set  of  species  of  animals 
and  plants  to  another  of  a  very  different  type,  yet  the  whole  series  of  the 
records  which  have  been  handed  down  to  us  are  now  more  than  ever  regarded 
as  fragmentary.  They  ought  to  be  looked  upon  as  more  perfect,  because 
numerous  gaps  have  been  filled  up,  and  in  the  formations  newly  intercalated 
in  the  series  we  have  found  many  missing  links  and  various  intermediate 
gradations  between  the  nearest  allied  forms  previously  known  in  the  animal 
and  vegetable  worlds.  Yet  the  whole  body  of  monuments  which  we  are 
endeavouring  to  decipher  appears  more  defective  than  before.  For  my  own 
part,  I  agree  with  Mr.  Darwin  in  considering  them  as  a  mere  fraction  of 
those  which  have  once  existed,  while  no  approach  to  a  perfect  series  was 
ever  formed  originally,  it  having  never  been  part  of  the  plan  of  Nature  to 
leave  a  complete  record  of  all  her  works  and  operations  for  the  enlightenment 
of  rational  beings  who  might  study  them  in  after-ages. 

In  reference  to  the  other  great  question,  or  the  earliest  date  of  vital 
phenomena  on  this  planet,  the  late  discoveries  in  Canada  have  at  least  demon- 
strated that  certain  theories  founded  in  Europe  on  mere  negative  evidence 
were  altogether  delusive.  In  the  course  of  a  geological  survey,  carried 
on  under  the  able  direction  of  Sir  William  E.  Logan,  it  has  been  shown  that 
northward  of  the  river  St.  Lawrence  there  is  a  vast  series  of  stratified  and 
crystalline  rocks  of  gneiss,  mica-schist,  quartzite,  and  limestone,  about 
40,000  feet  in  thickness,  which  have  been  called  Lauren tian.  They  are  more 
ancient  than  the  oldest  fossiliferous  strata  of  Europe,  or  those  to  which  the 
term  primordial  had  been  rashly  assigned.  In  the  first  place,  the  newest  part 
of  this  great  crystalline  series  is  unconformable  to  the  ancient  fossiliferous 
or  so-called  primordial  rocks  which  overlie  it ;  so  that  it  must  have  undergone 
disturbing  movements  before  the  latter  or  primordial  set  were  formed.  Then 
again,  the  older  half  of  the  Laurentian  series  is  unconformable  to  the  newer 
portion  of  the  same.  It  is  in  this  lowest  and  most  ancient  system  of  crystal- 
line strata  that  a  limestone,  about  a  thousand  feet  thick,  has  been  observed, 
containing  organic  remains.  These  fossils  have  been  examined  by  Dr. 
Dawson,  of  Montreal,  and  he  has  detected  in  them,  by  aid  of  the  micro- 
scope, the  distinct  structure  of  a  large  species  of  Hhizopod.  Fine  specimens 
of  this  fossil,  called  Eozoon  Canadense,  have  been  brought  to  Bath  by  Sir 
William  Logan,  to  be  exhibited  to  the  members  of  the  Association.  We  have 
every  reason  to  suppose  that  the  rocks  in  which  these  animal  remains  are 
included  are  of  as  old  a  date  as  any  of  the  formations  named  azoic  in  Europe, 
if  not  older,  so  that  they  preceded  in  date  rocks  once  supposed  to  have  been 
formed  before  any  organic  beings  had  been  created. 

But  I  will  not  venture  on  speculations  respecting  u  the  signs  of  a  begin- 
ning," or  "  the  prospects  of  an  end,"  of  our  terrestrial  system — that  wide 
ocean  of  scientific  conjecture  on  which  so  many  theorists  before  my  time  have 
suffered  shipwreck.  Without  trespassing  longer  on  your  time,  I  will  conclude 
by  expressing  to  you  my  thanks  for  the  honour  you  have  done  me  in  asking 
me  to  preside  over  this  Meeting.  I  have  every  reason  to  hope,  from  the 
many  members  and  distinguished  strangers  whom  I  already  see  assembled 
here,  that  it  will  not  be  inferior  in  interest  to  any  of  the  gatherings  which 
have  preceded  it. 
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Report  on  Observations  of  Luminous  Meteors,  1 863-64.  By  a  Committee, 
consisting  of  James  Glaisher,  F.R.S.,  of  the  Royal  Observatory, 
Greenwich,  Secretary  to  the  British  Meteorological  Society,  fyc. ; 
Kobert  P.  Greg,  F.G.S.,  %c. ;  E.  W.  Bray  ley,  F.R.S.,  $c. ;  and 
Alexander  S.  Herschel,  B.A. 

Lr  presenting  this  Report,  the  Committee  have  the  satisfaction  to  point  out 
among  the  observations  of  luminous  meteors  contributed  by  Members  of  the 
Association  and  by  others  during  the  past  year,  an  unusual  number  of  the 
larger  class,  or  fireballs.  The  largest  of  these,  seen  upon  the  5th  of  December, 
1863,  produced  the  vivid  impression  of  lightning  over  the  whole  area  of  the 
British  isles.  The  magnitudes  of  three  fireballs  seen  at  Paris  on  the  6th 
of  June,  and  6th  and  9th  of  August  1864,  are  therefore  greatly  underrated, 
because  the  first  of  these,  recorded  of  the  first  class,  is  rated  only  six  times 
brighter  than  Venus.  The  light  of  full-moon  is,  on  the  contrary,  at  least 
1300  times  greater  than  the  light  of  Venus. 

Many  of  the  observations  in  the  present  Catalogue  refer  particularly  to  the 
radiant-points  of  meteors.  This  inquiry  should  be  promoted  with  the  aid  of 
maps  especially  provided  for  the  purpose.  Essential  service  may  be  rendered 
by  observations  recorded  upon  maps,  because  these  accumulate  from  year  to 
year  until  the  observations  appeal  together  to  the  eye,  more  correctly  than  a 
meteoric  shower  would  do  observed  without  their  aid. 

Radiant-points  were  determined  on  the  30th  November,  12th  December 
(1863),  and  on  the  2nd  January,  10th,  13th,  and  20th  April  (1864),  with  pkne 
perspective  maps,  which  it  is  feared  would  otherwise  have  escaped  attention. 
The  number  of  radiant-points  that  yet  remain  to  be  determined  appears  to  be 
strictly  measured  by  the  seal  of  the  observers.  Mr.  IL  P.  Greg  indicates  be- 
tween twenty  and  thirty  radiant-points  as  giving  rise  to  the  greater  propor- 
tion of  shooting-stars  observed  throughout  the  year  (see  Appendix),  and 
Profesaor  Heis,  of  Minister,  has  supplied  a  similar  list  for  the  use  of  observers, 
in  the  Monthly  Notices  of  the  Astronomical  Society*.    That  a  radiant-point 
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2  REPORT — 1864. 

should  not,  before  the  present  Report,  have  been  assigned  to  the  meteors  of 
the  10th  of  April,  appears  the  more  remarkable,  as  this  date  was  noticed  in 
his  Catalogue  of  fireballs  by  Baumhauer  in  1846,  and  by  Wolf  in  1856 ;  and 
astronomers  have  been  aware  for  more  than  thirty  years,  that  when  meteors 
are  periodical,  they  invariably  take  their  directions  from  a  fixed  perspective 


A  CATALOGUE  OF  OB8ERVAIIO] 


Date. 


Hour. 


Place  of 
Obser?ation. 


Apparent  Site. 


Colour. 


Duration. 


Position,  or 
Altitude  and 

Azimuth. 


1863 
Jan.  30 

Feb.   7 
Mar.12 

17 
JuuelO 
Aug. 


1010 


10 

12 
12 

12 

14 


15 
16 


h  m 

6    0  p.m 

6  0  pan. 
1    0  a.m. 

7  0  pan. 
9  26  p.m 


Bannockburn 
(Stirling). 

Milton  Mills  (two 
miles  south  of 
Stirling). 

Island  of  Rhodes 
(Mediterra- 
nean). 


Large 


Red. 


A  few  seconds 
A  few  seconds 


South 


"1 


Magnificent  bolide 


N.B.,  altitude  45< 


Burst  over  the  i 
land  of  Rhodes. 


40  p.m 
to  11  20 


About  9p.m. 

10  55  pan. 

11  5  p.m. 

11  39  p.m 
9  58  p.m. 


9  55  p.m. 
10  30  pan. 

9  23  p.m. 


Ibid Bolide 


Brading  (Isle  of  Very  much  ;>  %. 
Wight). 


Fairlight   (Hast, 
ings). 


Bddystone  Rock 

(English 

Channel). 
Buston    Road 

(London). 
Ibid 


Ibid. 


Trafalgar  Square 
(London). 


Ibid. 
Ibid. 


White 


Many  almost  = 
Venus.  Others 
quite  small. 


=  U. 


=3}  mag.*.., 
=2nd  mag.* 

1st  mag.* 

=2nd  mag.# 

=2nd  mag.* 
=3rdmag.# 


Orange  colour  0*8  second 


Sheffield  =  Venus  at  greatest 

brightness. 


Bluish, 
Bluish. 

White  . 


1  second 


0*8  second 
5 


From  a  fewdegrei 
B.of  #,hatfws 
to  the  horizon. 

Those  in  N.B.  we* 
short  (1°  or  r 
and  faint,  be 
left  trains. 

Shot  directly  acres 
m  Lyrae* 


ear; 


From  near  e  Her- 

cutis. 
From  2*  W. 

Cygni  to  i 

Aquilav. 
From  4°  above  P* 

laria  to  lf°  above 

£  Ursa*  Majoris. 
Passed    above     « 

Pegaal     from 

R.  A.  aS8i°t  N. 

DecL    20f°    to 

R.A.  346°,    Nj 

DecL15i° 
From  2°  W.  of  { 

Herculis    to 

Corona. 
Passed     below 

Andromeda;  from 

R.  A.   354°,  N. 

DecL  30°  to  R.  A 

3°,N.DecL19*a. 
From  3°  E.  of  y 

DelphinitopAn- 

tinoL 
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A  CATALOGUE  OF  OBSERVATIONS  0>  LUMINOU8  METEORS. 


8 


point,  which  is  called  their  "  Radiant-point."  The  near  approach  of  the  No- 
yember  display  of  meteors  in  1866  (see  Appendix),  makes  it  desirable  that 
astronomers  should  note  the  radiant-points  of  shooting-stars,  in  order  that, 
if  any  exists  (from  distant  latitudes  and  longitudes),  the  parallax  should  be 
detected,  and  meteors  may  thus  be  referred  to  their  true  causes. 


*  LUMINOUS  METEOBS. 


ippentnee;  Train,  if  any, 
and  its  Duration. 


lAewUwt  cinders  felling 

famthegrate  of  acoalfire. 

ilery  dragon  with  a  long 

tafl.  Left  a  train. 


Coasted  like  a  bomb 


BBBt  , 


planed    among    ttormy 
&*h,   looking     yery 

tfnrds  of  30  felling  stars 
i»40 


Direction;  noting  also 
Length  of  ;     whether  Horizontal, 
Path,      i       Perpendicular,  or 
Inclined. 


pn^en  of  bright  shoot- 
iag-gtsn  about  the  same 


Boutin  or  sparks 
fctrsinortpaAa 


10° 


P1**!  or  sparks 

to»tnin  for  2J  seconds. 


t  globular  meteor 


18° 

14° 
13° 


Remarks. 


Perpendicular . 
Inclined  


Left  a  train 


A  kite  in  Scotland  is 
called  a '  dragon.' 

After  its  disappearance 
two  fresh  detonations 
were  heard,  followed 
by  a  prolonged  hum- 
ming sound. 

No  noise  heard  .. 


Fell   downwards   in 
vertical     line     from 
Arcturus. 

Came  from  a  dark  part 
N.  of  the  north  end 
of  the  Milky  Way. 

Directed  from  Camelo- 
pardalus. 


Towards  e  Aqml© 


Mra.  Hood. 
J.  MacOwen. 


Communicated 
by  B.  P.  Greg. 


Cloudy  before  this  time  T.  Crumplen. 
Id. 


Observer. 


Id. 
W.Airy. 
J.  Bock,  Jun. 

F.  Howlett. 


Id. 
Id. 

Id. 
Id. 


.|T.  Slater. 
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Date. 


Hoar. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1863. 
Aug.24 


h  m 
8  29  p.i 


Boston    Road 
(London). 


= Venus  , 


Orange  colour  1*5  second 


From  ir,  27  Peg 
to  v  Cygni  t 
2°  farther. 


27 


31 
Sept.  1 


7  45  p.m. 

8  0  pan. 

10    5  p.tn. 

8  22  p.m. 


Hawkhnrst 
(Kent). 


=  *. 


White 


0*6  second 


Ibid. 


Three  diameters  of] White 
Venus. 


2  seconds.. 


Weston  -  super  - 

Mare. 
Hawkhurst 

(Kent). 


=2nd  mag.* 
=  * 


Blue 
White 


li  second    ... 
1-2  sec.;  slo* 


From  |  to  |  of  l 
distance,    ra 
oned     from 
Pegasi  to  0  F 
cium. 

From  </ Can.  Ves 
to  16' above  t 
horizon  (mess 
ed). 

From  <r  Androme 
to/3Persei. 

From  1°  above 
halfway  to  9  I 
gittarii. 


4  9  35  p.m. 
4  9  48  p.m. 
4  10  13  p.m. 


9  55  p.m. 


9  56  p.m. 


10  5  p.m. 

11  0  p.m 
9  28  p.m, 


Trafalgar  Square 

(London). 
Ibid 


Ibid. 


Ibid. 


Wisbech   (Cam 
bridgeshire). 


Trafalgar  Square 
(London). 

Hawkhurst 
(Kent). 

Weston  •  super 
Mare. 


=2£  mag.*.., 
=3|  mag.*... 
=2nd  mag.* 

=lst  mag.* 

>lst  mag* 

2nd  mag.*  , 
=2nd  mag.* 
-2nd  mag.*  . 


White  , 
White  . 
Ruddy. 


Brilliant  white 


White 


Dull  red 


Yellow,    then 
red. 

Bluish  white.., 


0*5  second 
0*5  second 
0-7  second 


1±  second., 


1  second ... 
1*2  second 
li  second 


From  near  p  Cyj 
to  £  Aquila*. 

From  3°  or  4°  the 
h  jS  Arietis. 

From  midway  1 
tween  «,  $  H] 
enlis  to  e  ( 
ronse. 

From  4  (p  Can 
lopardaU;  b  Lj 
cis)  to  |  (*, 
Ursse  Major*. 

From  luCastiope 
toi(N,PCan 
lopardali). 

From  «  Corona) 
2°  below  X  & 
pentis. 

From  i  (*,  0  Uri 
Minoris  to  I 
below  Polaris. 

From  X  Draco! 
to  h  Ursa)  M 
jorie. 
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A  CATALOGUE  OF  OBSERVATIONS  OF  LUMINOUS  METEOR8. 


Appearance;  Train,  if  any, 
and  iu  Duration. 


t 


a  tpangled  train  for 
1}  second  8°  in  length. 
Head  pear-shaped,  with 
ipuks  and  aura,  bright 
before  and  dull  behind. 


Kgfctly  pear-shaped;    no 
train  or  sparks. 


Bfcbukr;  left  no  train 


a  short  path  connected 
with  a  flash  by  a  few 
red  sparks. 


Beginning. 


Length  of 
Path, 


Direction;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


End. 


Leftadull  train  3°  or  4 

in  length. 
Left  a  train  5°  in  length... 


Left  no  train 


Left  a  doll  train  on  the 

|   *hote  of  its  coarse. 

kft  no  train ;  alight  tail 
of  sparks. 


15° 
20° 
18° 


25° 


30° 


Remarks. 


See  sketch'. 


T.  Crumplert. 


Fell  vertically . 


Almost  horizontal 


The  meteor  reappeared 
with  a  flash,  after  dis- 
appearing for  i°. 


Almost  perpendicular.. 


Horizontal    towards    /3 

Persei. 
Curved  path.     Convex 

towards  e,  g  Herculis. 


oUrsss 
Majoris 


/ 


Meteor. 


Inclined  towards  the 
W.S.W.  horizon. 

One  radiant-point  at  k 
Cephei,  another  in 
Musca. 


View  of  the  meteor  im- 
paired by  clouds,  twi- 
light  and  moonlight. 


Bright  moonlight 


A.  S.  Herschel. 

T.  Humphrey. 

W.  H.  Wood. 
A.  S.  Herschel. 


Corresponds  to  Wisbech, 
9h  56-  p.ra.  (See 
Appendix  I.) 


On  the  9thv  20th,  and 
21tt  Sept.,  shooting 
stars  were  plentiful 
(7  or  8  per  hour). 

View  interrupted  by 
buildings. 


Observer. 


T.  Crumplen. 

Id. 

Id. 

Id. 

S.  H.  Miller. 

T.  Crumplen. 
A.  S.  Herschel 
W.  H.  Wood. 
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Date. 


Hour. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitadeaad 

Azimuth. 


1863. 
Sept.  7 


h  m    s 

11  18  pan. 

11  18  20 
p.m. 

11  21  pjn. 

11  30  p.m. 


Disappear- 
ance 
8  26  38 
p.m. 


Trafalgar  Square 
(London). 


Ibid. 


-3rd  mag.* 
"liflMfrt*. 


Dull  white 


Ibid. 


Weston  -  super  - 
Mare. 


Beeston  Observa- 
tory (Notting- 
ham). 


-1st 
=3rd 


WW* 


Blue 


»  2nd  mag.*,  in- 
creasing by  im 
pulses    to    one- 
third  diameter  of 
the  moon. 


Yellow 


0*4  second  ... 
0*3  second  ... 

Very  brief  ... 


2fc    seconds; 
slow. 


6  seconds  (17° 
per  second). 


From  near  A  Drj 
conis  to  near 
Ursae  Majoris. 

From    between 
and  C  Dracoi 
to  very  near 
Herculis. 

Between  /3  and 
Draconis ;  h 
perfect  view. 

From  head  of  C 
melopardalus 
i   (h,   m)   Un 
Majoris. 

From  i  («,«•)  Aqi 
l»tol°30/abo 
Arcturus. 


10 
11 
13 

16 

17 
17 
17 
17 

17 


2010 


21 


Oct.   4 


8  51  p.m. 

8  45  pan. 

7  21  p.m, 

10  53  p.m. 

9  11  p.m. 
9  17  pan 
9  24  p.m 
9  43  p.m. 

10    7  p.m. 

8  35  p.m. 
1  p.m. 

1  50  ajn. 


Weston  -  super 
Mare. 

Queenstown 
(Ireland). 

Hawkhurst 
(Kent). 


» 1st  mag.*., 


Blue 


1  second . 


Large  and  brilliant 
meteor. 

=  3  diameters  of 
Venus. 


White 


Very    rapid 
speed. 

1  second 


Euston    Road 
(London). 


Wisbech    (Cam- 
bridgeshire). 
Ibid.„ 


-Capella.. 


7  35  pan. 


Euston    Road 
(London). 

Wisbech  (Cam- 
bridgeshire). 

Euston  Road 
(London). 

Wisbech  (Cam- 
bridgeshire), 

Trafalgar  Square 
(London). 

Coast-guard  Sta- 
tion, Camber 
(Hastings). 

Wisbech  (Cam- 
bridgeshire). 


>lst  mag.* 
>lst  mag.« 
«2i  mag.# 
>lst  mag.* 

— 3i  mag.* 

>lst  mag.# 

=2i  mag.* 

Large  meteor 

=  1st  mag.* 


Vivid  bluish 
white,  then 
ruddy     and 
dull. 

Yellow     ... 


0*8  second  ... 


White  , 
White  , 


0*5  second  .. 
2  seconds 


White 

White 

White 

Reddish  white 


0*5  second 
2  seconds... 
0*5  second 


Yellow 


2  seconds., 


From  9  Aquils  to 
point  in  R.  i 
286°,S.DecU 

Advanced  from 
S.W.,  and  diss; 
peared  S.E. 

From  i  (£t  c)  Ufl 
Minoris     to 
(«,  /3)  Ursas  M 
joris. 

From  y  Persei  to 
pointR.A.103 
N.  Ded.  54i°. 

From  i  Lyra  to } 

Draconis. 
From  <p  Persei  txt 

Tarandi. 
From  3  to  «  Aquil 

From    >//     Castu 

peiae  to  head  < 

Cepheus. 
From  i  (0,  »)  Csi 

siopeue  to  y  Ai 

dromedsB. 
From    0    across 

Andromeda?  an 

aa  far  again. 
Afew  degrees  bsJol 

•  Persei. 

Moved  horizontal! 
at  alowaltitud( 


From  0  Persei  to  i 
Piscium. 
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A  CATALOGUE  OF  OBSERVATIONS  OT  LUMINOUS  METEORS. 


Iftevsace;  Train,  if  any, 
sad  its  Duration. 


yftitraraonthegreater]30' 
part  of  its  course. 

Uc&  i  train  5°  in  length~j20' 


Uft  a  train   upon 
whole  visible  coarse. 


the  5 


light 


Uft  a  train  of  linger- 
ing sparks  for  two  or 
three  seconds,  35°  in 
length.  Head  kke  - 
ibsped ;  brightest  in 
front ;  disappeared  sud- 
denly. 


When  the  meteor  crossed 
the  harbour,  the  body 
split  Dp  into  three  parts. 

Left  no  train  


Length  of 
Path. 


Almost  perpendicularly 
down. 

From  right  to  left,  in- 
clined a  little  down- 
wards. 


102° 


left  a  train  10°  in  length,  35° 

which  faded  gradually. 
|   Threw  off  a  few  aparks. 


Ufl  a  train  5°  in  length. 


Left  a  train  upon  its  whole 
coarse. 


Left  s  train  10°  in  length, 
•*  observed  by  an  opera- 
glus. 

Hid  all  the  appearance  of 
*  rocket  as  to  sparks, 
*c,  bot  on  a  much 
larger  scale. 


Direction ;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


The  train  was  apparent- 
ly distinct  from  the 


Termination  only  seen. . . 


The  parts  traversed  the 
sky  rapidly  towards 
theB. 


Almost  horizontal 


Remarks. 


T.  Crumplen. 
Id. 

Id. 
W.H.Wood. 


B.  J.  Lowe. 


Lit  up  the  harbour  with 
a  brightness  almost 
equal  to  day. 

View  interrupted  by 
clouds.    Twilight. 


A  fine  meteor . 


Faint    clouds   obscured 
the  sky. 


Observer. 


A  few  degrees  to  right 
from  perpendicular ; 
down. 


S.W.  to  N.E. 


W.  H.  Wood. 

Cork  Examiner.' 

Communicated 
byA.S.HerscheL 

T.  Crumplen. 

S.  H.  Miller. 
S.  H.  Miller. 
T.  Crumplen. 
S.  H.  Miller. 

T.  Crumplen. 

S.  H.  Miller. 

T.  Crumplen. 


T.Webb  (com 
municated  by 
F.W.Gough). 

S.  H.  Miller. 
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Date. 

Hour. 

Place  of 
Observation. 

Apparent  Size 

Colour. 

Duration. 

Position,  or 

Altitude  and 

Azimuth. 

1863. 
Oct    4 

4 

* 

S 

9 

9 
9 

10 

10 
11 

15 

h  m    s 

1   7  41  p.m 

1   9  23  p.m 
>   9  57  p.tn 

9  59  p.m. 

6    2  p.m. 

8    o  p.m. 

8  19  p.m. 

0  35  a.m. 

2  20  a.m. 

9  15  p.m. 

9  29  55 
p.m. 

9  30  30 
p.m. 
9  59  p.m. 

9  59  49 
p.m. 

Wisbech    (Cam- 
bridgeshire). 

Weston  -  super  • 
Mare. 

Beeston    Obser- 
vatory    (Not- 
tingham). 

ibid ; 

=  1st  mag.*    

=lst  mag.*    

=2nd  mag.*  ...... 

=2nd  mag*  

Bright 

Yellow     

Bluish  white- 
Yellow,  not 
bright. 

Yellow     

I|  second    ... 
1  second     ... 
Rapid  

Prom  0  CassiopC 
to  w  Persei. 

Prom  (21)  to  (2 
Lyncis. 

Prom  midway 
between  Cora 
BorealisandVg 
coming  from  i 
direction  of  t 
cluster  in  Persei 

Another  from  ti 
same  directiot 
moved  along  tl 
Great  Bear  aba 
l°abovethepri] 
cipal  upper  stti 

In  the  K.,  paste 
across  *  Andrt 
medae. 

Prom  ij  Andromes 

to  fi  Arietis. 
Prom  A  Tarandit 

i     (Capella,    1 

Persei). 
Pirst  appeared  alb* 

tude    45°   S.V 

Disappeared 

N.N.E. 
Prom  altitude  30" 

to    altitude   54 

S.E. 
Prom     y    to    (3] 

Aqoarii. 

Prom  X  to  withk 
i°oftCetl 

Prom/3  Arietiitol 
Tauri. 

Rapid 

Greenwich    Ob- 
servatory. 

Weston  »  super  * 

Mare, 
llawkhtirst 

(Kent). 

Coast-guard  Sta- 
tion, Rye. 

Ibid 

Momentary ... 

1  Second 

3  seconds 

2  seconds 

3  seconds 

2  seconds 

=2nd  mag.*  ...... 

=»  Cvgni    

Bine    

White,      then 
red. 

Reddish  blue- 
Bright  white .. 
Yellow     

Yellow,  then 
blue. 

>  1st  mag.*    

2  :>  1st  mag.* 

e=lf 

Weston  -  super  - 
Mare. 

Beeston    Obser- 
vatory    (Not- 
tingham). 

Ibid 

;>  Mars  in  opposi- 
tion. 

=2nd  mag.*  

15 

15 

Margate  

Beautiful  meteor... 

15 

Beeston    Obser- 
vatory   (Not- 
tingham). 

At  first*  1st  mag.*. 
At  JCeti- Venus. 
At     last  -b  one- 
third  diameter  of 
the  moon. 

At  first  yellow, 
then  blue. 

5  seconds 

Passed  from  a  point 
inILA.4M0-,N. 
£>ecl.     19°  5r, 
across    \  Tauri; 
above     «    and 
across  8  and  6 
Cetif  and  disap- 
peared in  R.A. 
0*  20»   S.  Decl. 
15°. 
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A  CATALOGUE  OF  OBSERVATIONS  OP  LUMINOUS  METEOR8. 


Appearance;  Train,  if  any, 
and  its  Duration. 


Loag  lingering  train 


Long  lingering  tail 


Left  a  few  red  spark*. 


30° 


Drew  a  tail  3°  in  length, 
and  broke  into  frag- 
ment s,  green,  red,  bine, 
and  white. 

Perfectly  round.  Disap- 
peared without  change 
behind  a  bank  of  clouds. 

Rocket-like.  Left  a  bright 
train  and  four  or  five 
bright  sparks  at  last 
upon  its  track* 


A  part  of  the  luminous 
track  gathered  itself  up 
as  if  attracted  to  one 
point,  and  took  the  ap- 
pearance of  a  comet, 
remaining  visible  for 
more  than  10  minutes. 

Globular,  slightly  prolong- 
ed behind.  Disappeared 
instantaneously  without 
fragments.  Left  a  yel- 
lowish train  10°  in 
leogth,  which  increased 
with  the  meteor,  but 
not  so  rapidly. 


Length  of 
Path. 


Direction;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Direction  N.  to  S. 
Inclined  path. 


Remarks. 


Still  daylight,  just  get- 
ting dusk  ;  Crystal 
Palace  distinctly  visi- 
ble from  the  Royal 
Observatory. 


From  4  to  5  falling-stars 
in  one  hour. 

Reappeared  after  pass- 
ing behind  a  dense 
cloud. 


The  light  rendered  the 
distant  landscape  visi 
ble.  The  colour  be- 
came blue  at  £  Ceti ; 
afterwards  intense 
blue. 


Observer. 


S.  H.  Miller. 
W.  II.  Wood. 
E.  J.  Lowe. 


Id. 


W.  C.  Nash. 


W.H.Wood. 

A.  S.  Herschel. 

H.  W.  C.  Wise 
(communicated 
byF.W.Gough). 

Id. 
W.H.Wood. 

B.  J.  Lowe* 

Id* 

G.  Bowyer. 


E.J.Lowe. 
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R1FORT — 1864. 


Date. 


1863. 
Oct  15 


15 


15 
17 

19 
19 

19 
23 


30 
Not.  1 

9 

10 
12 

12 
12 

12 
12 

12 

12 


Hour. 


h  m    8 
10    0  p.m 


10    0  pan, 

10  0  p.m. 

11  47  pan. 

10  25  pan. 

10  34  pan. 

10  42  pan. 

9  25  pan. 


Cheltenham.. 


Ctmberwell 
(London). 

Weston  -  taper  - 
Marc. 


Wisbech    (Cam 

bridgeshire). 

Ibid 


9  54  pan. 
9    6'  pan. 

9  38  pan. 

9    3  pan. 

0  59  57 
aan, 

1  30    1 
aan. 

1  44  3Q 


1  45  30 

aan. 

1  47    8 


Place  of 
Observation. 


Combe,  Wood- 
stock (Oxford, 
shire). 


Ibid. 


Regent's  Park 
(London). 

Beeston    Obser- 
vatory. 
Ibid . 


Weston  -  super 
Mare. 

Hawkhurst 

(Kent). 
Ibid 


Ibid. 


Euston   Road 
(London). 


Ibid. 


Hawkhurst 
(Kent). 


1  48  aan.  Weston  -  super  - 
1  50  aan. 


Mare. 


Boston  Road 
(London). 


Apparent  Size. 


Large  meteor  , 

Large  meteor 
=Sirius 


=lstmag.« 
= Venus 


White  . 
Yellow 

White  . 


=lst  mag.« 


About  =  Venus  at 
its  brightest. 


=2nd  mag.« 
=  lstmag.#... 


=  *. 


=Sirius,  then  =  If. 
=3rdmag.* 


=3rd  mag.« 
=3rdmag.* 

=3rd  mag.* 
=  1st  mag.* 


= Venus  , 
=Sfirius  , 


Colour. 


3  seconds.. 


Ruby  colour, 
surrounded 
by  yellow. 


2  or  3  seconds 


White 


3  seconds.. 


White  or  gold 
en, and  finally 
blue. 

Blue     


Blue 


Yellow 


White,  then 

blue. 
White 


Yellow     

Bluish  white*. 

Bluish  white~ 
White 


Brilliant 
silvery  white. 

Same  colour  as 
Sirius, 


Dnration. 


PositioQ,  or 

Altitude  anad 

Azimusji 


Disappeared  due 
at  altitude  3 
(measured). 


2  or  3  seconds  Midway  betwo 
zenith  and  hoi 
zon. 

1$  second  ...  From  x  Cassaopei 
to  (4)  Laoerts. 


10    seconds ; 

very    rapid 

course. 
Rapid  ... 


Tolerable 
speed. 

6-8  sees.  Very 
slow,  relaxing 
its  speed. 

1*4  second 

0-3  second 


0*6  second  ... 
0-3  second 

0*3  second  ... 
1  second 


li  second; 
rapid. 

1*5  second  ., 


From  ft  Ceti  to 

Pisaom. 
From  t  Ononis  to 

Tauri. 


Pisces 
or4i 


From  «  Tauri  to 
Arietia. 

Through        Pii 
passing  3°  or  4 
below  the  mooa 

From  1°  below £* 
y  Ursse  Majoris. 

From  «  Andromeda 
down  towards W 
at  an  angle  of  47° 

From  the  tail  * 
Draco  to  altitudi 
12°  N.N.W. 

From  i  to  p  Boots 

From  B  Camelopsr- 
dali  to  i  (c,  X) 
Draconla. 

From  c  Cassiopeic 

toi(y,*)Cephei 
On  a  line  from 
Z  Ononis  to  ■ 
Canis  Majorii 
(centre  halfway). 
From  v  Ononis  tot 

Leporis. 
From  )  Andromeds 
towards  the  ho- 
rizon. 
Shot  onalinefroa 
y  Geminorum  to 
p  Canis  Majoris. 
From  3°   above  7* 
Eridanitonearsnd 
below  0  Leporis. 
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;  Train,  if  any, 
iU  Duration. 


Length  of 
Path. 


Direction;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


When  the  meteor  disap- 
peared, it  flared  np 
Eke  an  expiring  candle, 
and  left  a  cometary 
patch  for  more  than 
ten minutes  at  that  place. 
4Left  a  large  comet  in  the 
j    say  where  it  exploded. 


{Appeared  to  be  followed  hya 

trainband  burst  with  a  flash 

which  abed  a  faint  light. 

Left  a  yellowish  train  18r 

or  20°  in  length  for  two 

seconds,  pointed  at  the 

extremities. 

Left  a  train  for  2  or  3 


Left  a  train  for  some  time, 
15°  or  20°  long.  The 
dark  part  represents 
a  ruby  colour,  the  outer 
part  a  bright  yellow. 


The  light  waa  intense  even 
in     passing    near    the 


Spark-like 

Istieak , 


|A  tailed  meteor  bursting 
1    with  sparks. 

After  extinction,  reappear- 
j   ed  with  a  bright  flash. 
So  train  or  sparks 


,Ko  train  or  sparks  , 

I 

No  train  or  sparks  , 


12° 


W.  to  8. ;  perfectly  ho- 
rizontal. 


Measurements    from 
memory  among  par- 
ticular  landmarks. 


J.  H.AbrahalL 


Descended  obliquely 


E.  to  W. , 


The  *  Comet '  remained 
visible  until  clouds 
intervened  and  eorer- 
ed  the  sky. 

Sky  misty    


The    Times,' 
Oct.  17. 


E.  J.  G„  'The 
Times/  Oct. 
20. 

W.  H.  Wood. 


Meteor  sparkled,  at  length 
drawing  a  tail. 


Left  a  very  alight  train 


B.toW. 


Directed  from  o  CepheL 


S.  H.  Mifler. 
Id, 


Id. 

J.  L.  L.y  'The 
Standard/  Oct 
25. 

E.  J.  Lowe. 


Corresponds  to  Euston 
Road,  lh  50»  a,m. 
(See  Appendix  I.) 


Id. 


Communicated 
byW.H.Wood. 

A.  S.  Heraehel. 

A.  S.  Herschel 
andW.J*H, 

Id. 

T.  Crumplen  and 
J.  Parkin. 


Id. 

A.  S.  Herschel 
andW.J.H. 

W.  H.  Wood. 


T.  Crumplen  and 
J.  Parkin. 
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BEPOftT — 1864. 


Date. 

Hour. 

Place  of 
Observation. 

Apparent  Size. 

Colour. 

Duration. 

Position,  or 

Altitude  and 

Azimuth. 

1863. 
Nov.12 

12 

12 

12 
12 

12 

12 
12 

12 

12 

12 
12 
12 

12 
12 
13 
13 

13 
13 

h    m  s 
1  52  a.m. 

1  55  a.m. 

1  56  18 
a.m. 

1  59  a.m. 

2  13  33 

a.m. 

2  17  30 
a.mrf 

2  46  42 

a.m. 
2  50   a.m. 

2  54  30 

am. 

2  55  a.m. 

2  59  a.m. 

8  45   p.ra. 

8  46  15 
p.m. 

10  37  18 
p.m. 

11  31  p.m. 

1  30  45 
am. 

2  37  80 
a.m. 

2  27  45 
a.m. 

2  48  a.m. 

Buston  Road 
(London). 

Weston  -  super  - 
Mare. 

Hawkhurst 
(Kent). 

Euston  Road 

(London). 
Hawkhurst 

(Kent). 

Boston  Road 
(London)* 

Hawkhurst 

(Kent). 
Euston    Road 

(London). 

Hawkhurst 
(Kent). 

Buston    Road 
(London). 

Hawkhurst 
(Kent). 

Beeston    Obser- 
vatory. 

Clapham 
(London). 

Ibid 

=2nd  mag.*  

Nearly  -  y.   

=3rd  mag.#  

"~ 2nd  mas%*  ...... 

Ruddy  

0*5  second  ... 

1     second; 
rapid. 

0-6  second  ... 

On  a  line   from 

Yellow     

Yellow     

Cania  Minoris 
£  Orionis  (ecu 
halfway). 

From      tj      Lea 
to    a     point 
R.A.    115°, 
DecL  9°. 

Prom  i  (m  Cepfe 
fi  Cassiopeia?) 
g    Lacertae,  ai 
3°  further. 

Centre  e  Bridani  .1 

=2ndmag**  

=lst  mag.*    

=2*  mag.*     

=2nd  mag.*  

-=2nd  mag.*  

=Procyon  

=2nd  mag.*  

= 2nd  mag.*  

Very  bright     

=2ndmag.*  

=2ndmag.*  

White 

Bluish  ..i...... 

0-8  second  ... 

Prom  i  (+  Caasi 

peiseB  AC  228)1 

i  (f  Andromedi 

v  Persei). 
Prom    *    £    ofti 

distance      to 

Hydra?. 
Prom  k  to  m  Cat 

siopeise. 
To  0  Virgimsfc 

the  Way  from  ■ 

Leonis. 
From  n  Persei  to  i 

TaurL 

From  v  Geminonni 
two  -  thirds  o 
the  way  to  I 
Orionis. 

From  £  c  Aurigse, « 
Persei  to  n  Tami 

From  mioy  TaurL 

From  2°  above  Po- 
laris to  fi  Vrm 
Minoris. 

To  Polaris,  halfway 
from  Capella. 

From  fi  to  m  Gemi- 
norum. 

White 

0-3  second  ... 
0*7  second  ... 

0-4  second  ... 

0*3  second  ».. 

0*4  second  ... 
Rapid  

Ruddy  

White 

Light    orange 
colour. 

White 

Blue 

Orange  colour 

Orange  colour 
Blue 

Moderate   ve- 
locity. 

Rapid  

Weston  -  super  • 
Mare. 

Wisbech    (Cam- 
bridgeshire). 

Hawkhurst 
(Kent). 

Ibid 

1  second  ...... 

»3rdmag.*    

=3rdmag.#   

»  2-1  mat.* ......... 

White 

0*5  second  ... 

0*5  second  ... 
0*3  second  ... 

From  i  (y  Andro- 
medi, $  Persei) 
to  i  (v  Aodro- 
medss,  o  Casaio- 
peise). 

From  i(£,r)  Persei 
to  i  (y  An- 
dromedse,  fi  Tri- 
anguli). 

From  0  tow  Auriga* 

. < 

Yelluw 

Euston  Road 
(London). 

Ruddy  

—  *f  *U«5«T  ......... 
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Appearance;  Train,  if  any, 
and  its  Duration. 


Length  of 
Path. 


Direction;  noting  alto 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer, 


Left  a  train  for   half  a 
second  18°  in  length, 

Left  a  red  train  for  3  or  4 
seconds  8°  in  length. 


15° 


So  train  or  sparks  , 


12° 


Left  a  faint  train 


No  train  or  sparks  ........ 

Left  a  momentary  train  5* 


No  train  or  sparks  , 
No  train  or  sparks  . 

So  train  or  sparks  , 


No  train  or  sparks  . 
No  train  or  sparks  . 


No  train  or  sparks  , 


Brightest  at  middle  of  its 


Left  a  train  10°  in  length, 
which  disappeared  sud- 
denly. 


T.  Crumplen  and 
4.  Parkin. 


No  meteors  from  1 h  56' 
to  2*  40"  a.m. ;  after- 
wards overcast. 


W.H.Wooa'. 


Directed  from  Sirias  , 


Corres]H)nds  to  Euston 
Road,  2h  55"  a.m. 
(See  Appendix  I.) 


A.  S,  Herschel 
andW.J.H. 


T.  Crumplen  and 

J.  Parkin. 
A.  S.  Herschel 

andW.J.H. 


T.  Crumplen  and 
J.  Parkin. 

A.  S.  Herschel 
andW.J.H. 

T.  Crumplen  and 
J.  Parkin, 

A.  S.  Herschel 
andW.J,H. 

T.  Crumplen  and 
J.  Parkin. 


Very  few  meteors  ... 
As  large  as  a  tennis-ball 


A.  8.  Herschel 
andW.J.H. 
E.  J.  Lowe. 

V.Fase}. 


Id. 

W.  JL  Woo*. 

S.  H.  Miller. 

A.  8.  Herschel 
andW.J.H. 

Id. 


From  a  point  R.  A.  90' 
N.    DecL  40°,  to  a 
point  R.  A.  73°,  N 
bed.  394°. 


T.  Crumplen  and 
J.  Parkin. 
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KBPOft* — 1864. 


Date. 

Hour. 

Place  of 
Observation. 

Apparent  Size. 

Colour. 

Duration. 

Position,  or 

Altitude  and 

Azimuth. 

1863. 
Not.13 

13 

13 

13 
13 

13 
14 
14 
14 

14 
14 
14 

15 
15 

15 

f 
t 

18 
29 
!       29 
29 
29 
29 

h  m    s 

2  48  30 

a.ra, 

2  48  45 
a.m. 

2  51  45 
a.m. 

2  53  aun. 
2  54  a.m. 

Weston  •  super  - 
Mare. 

Hawkhurst 
(Kent). 

Ibid  ..*.  .  ... 

—  1st  mat;.*    

-24  mag.«     

—2nd  mag.*  

-14  mag.*     

»Ut  mag.*    

Reddish  

White 

0-5  second  ... 

0*6  second  ... 

0*7  second  ... 

0*6  second  ... 
0*5  second  ... 

From  R.  A.  149*,  H 
Ded.    234°.   W 
R.A.    159°,    N 
Ded.  224°. 
From  a  point  R.  A 
52°,  N.  Ded.  634' 
to  R.A.2240,  N, 
Decl.  524°. 
From  1?  Tauri  to  J 
QL  Ceti,  /3  Aru 
etis). 

From  g  Ononis  tc 

EPsalterii. 
From  R.  A.  1494', 

N.  DecL    234°, 

to  R.  A.  156°,  N, 

DecL20°. 

White 

Button  Road 

(London). 
Weston  -  super  - 

Mare. 

Beeston    Obser- 

▼atory. 
Weston  -  super  - 

Mare. 
Wolverhampton 

(Staffordshire). 
Hawkhurst 

(Kent). 

Ibid 

Bluish 

Reddish  

8    0  p.m. 
11-12  pan. 
11  18  p.m. 

11  22  30 

p.m. 
11  23  pjn. 

11  26  pan. 

OtoSO" 
a*m. 

0  30  to 

1  30  a.m. 

1  30  to 

2  0  a.tn. 
11    0  p.m. 

About  10  30 
p.m. 
6    2  p.m. 

6  34  p.m. 

7  10  p.m. 
7  16  pan. 
7  27  pan. 

—2nd  mag.*  

Blue    

1  second 

From  <r  to  £  HerJ 
cutis. 

«=2nd  mag.*  

—  14  mag.* 

White 

0-8  second  ... 

1*5  second  ... 
0*7  second  ... 
3  seconds 

From  4  (*  Draconia. 
v  Ursa;  Minora] 
to  g  Draconis. 

FromPCamdop.tt 
4  (i,  •)  Cephei. 

White 

Ibid 

—2nd  mag.*   

— •  Lyre........... 

White 

Ibid 

Prismatic,  L  e. 
blue  with  red 
taiL 

tot}  PegasL 
From  q  Andromeda 
to  r,  9  Pisdum. 

Wolverhampton 

(Staffordshire). 

Ibid 

All— 2nd  mag.*  ... 

Golden     with 
reddish  tint. 

2-5  to  5  sees... 

From  Canis  Minoi 

Ibid  iu.i.u*....  t 

to  Bridanua  Qvri 
bdow  the  head 
ofCetus). 

Flimweli,    Hurst 
Green  (Sussex). 

Manchester 

Prestwitch(Man- 

chester). 
Ibid 

>»lstmag.*    

Nearly  —  full  moon 
—3rd  mag.*   ...... 

White 

First  appeared  10c 
from  Procyon 
reckoned  towardi 
y  Geminorum 
Disappeared  3C 
bdow  Betdgeox 

About  altitude  45c 
inN.W. 

From  y  to  {  Gemi* 

From  m  Lyrte  to  A 
Herculis. 

3  to  5  seconds 

—24  mac.*     

Ibid 

-14  mag.*     

—4th  mag.*   ...... 

Reddish  

1  second 

0*5  second  ... 

Ibid 

Pisdum. 
To  0,  halfway  from 

^Ceti. 
To  £  Hflrcnlii  ...... 

Ibid ....;.. 

—3rd  mag.*   
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;  Train,  if  any, 
its  Duration. 


Length  of 
Path. 


Direction;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


Left  ft  red  train  for  two 
5°  in  length. 

Left  a  train  for  2  seconds . 
half  of  its  course. 


Left  ft  bright  train  for  3 
|    seconds  on  four-fifths  of 

1    iU 


Left  a  bright  train  for  2* 

seconds  10°  in  length. 
Left  ft  red   train   for   2 
4°  in  length. 


Ko  train  or  sparks  . 


Left  a  train  for  1  second*. 

Left  a  train  for  2  seconds 
No  train  or  sparks  ,.... 
LeftaUnish  train  for 


•Left     trains     thronghontpO0  to  70° 
!   their  coarse. 


SfS6( 


Leftatndn. 
Left  strain 


15°  or  20°.. 


Corresponds  to  Boston 
Road  Observatory, 
2*48-a.m.  (SeeAp- 
pendix  I.) 

Corresponds  to  Boston 
Road  Observatory,  2k 
53"  a.ni.  (See  Ap- 
pendix I.) 

The  brightest  train  seen. 
Crossed  t  Orionis. 


Very  fow  meteors 


Bright  aurora  from  7* 

30"  to  8k  30"  p.m. 
Very  few  shooting-stars.  T.  M.  Simkiss. 
About  10  in  the  hour. 

A.  S.  Herschel 
andH.T.H. 


W.  H.Wo<mL 


A.  S.  Herschel 
andW.J.H. 


Id. 


T.  Crnmplen  and 

J.  Parkin. 
W.H.Wood. 


B.J.Lowe. 
W.H.Wood. 


A  fine  shooting-star  ... 


Perfectly  parallel  from 
E.to  W. ;  not  10°  de- 
viation. 


from 


ng      down 
l  W.  to  N. 


Blue  with  red  tail;  after- 
wards overcast. 


Id. 
Id. 
Id. 


About  30   meteors   in 

half  an  hour. 
About  60  meteors    in|Id. 

one  hour. 


Rapid  decrease  in  fre- 
quency. 


Sky  thick ; 
visible. 


only 


Directed  from  t  CygnL* 


T.M.  Simkiss. 


Id. 

F.  Hewlett. 


A.  Brothers. 

R.  P.  Greg. 

Id. 

Id. 

Id. 

Id. 
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REPORT — 1864. 


Date. 


1863. 
Noy.29 

29 


29 
29 

30 
30 

Dec  1 

1 


Hour. 


h  m 

7  28  p.m 

7  31  p.m 

8  45  p.m. 

9  18  p.m. 

9  45  p.m. 
to  10  p.m. 


6  0  p.m. 
to  6 15  p.m. 
9  26  p.m, 


8    8  p.m. 
8  15  p.m. 


Weston  -  super  • 

Mare. 
Prestwitch(Man 

cheater). 
Charing  Cross 

(London). 


Prestwitch(Man 

Chester). 
Weston  -r  super  ■ 

Mare. 


Prestwitch(Man 

Chester). 
Ibid , 


8  16  p.m, 

9  5  p.m, 
9  50  p.m, 

2   8  57  p.m. 

2   9    0  p.m. 
2  9  29  p.m. 


10  17  p.m 

8  45  p.m. 

Between    1 
and  8  p.m. 


Shortlyafter 
7  p.m. 

About  7  45 
p-m. 

A  few  mi- 
nutes be- 
fore 8  p.m. 

A  few  mi 
nutes  be* 
fore  8  p.m 

A  few  mi- 
nutes  be- 
fore 8  p.m. 


Place  of 
Observation. 


Preatwitch(Mau 

Chester). 
Ibid 


Ibid.., 
Ibid.., 
Ibid., 


Weston  -  super 
Mare. 

Ibid 

Ibid 


Ibid. 


Prestwitch(Ma 

Chester). 
Carnarvon  .... 


Kingstown 
(Ireland). 

Ledbury  (Here- 
ford). 

Stretton  (Here 
ford). 

ingorse 
(Brecknock). 

Idle,  near  Brad- 
ford* 


Apparent  Size. 


—  2nd  mag.* 

—  1st  mag.* 


Bright as  the  moon; 

very  large. 
—3rd  mag.*   .., 


As  large  round  as 
the  mouth  of  a 
tumbler. 


\\'  diameter 
:>lst  mag.* 

—2nd  mag.* 
2>Sirius  ... 

—  2nd  mag.* 
«  2nd  mag.* 

—  4th  mag.* 
>>lst  mag.* 

—2nd  mag.* 

—  1st  mag.* 

— 1st  mag.* 
-3rd  mag.* 


Very  brilliant  me- 
teor. 


Lit   the    sky  like 
sheet  lightning. 

A  flash  like  light- 
ning. 


Pilled  the  sky  with 
light. 

Brilliant;  -rocket 
at  a  few  hundred 
yards. 


Colour. 


Bright  white- 
White  


White 


Dark    bine, 
then  white. 


Bright  white... 


Whitish  ... 
Reddish  white 


Bright  yellov, 


Blue    ........ 

Dull  yellow.. 


Bluish  white., 
Reddish  white 


Blue 


Yellow  tinged 
with  blue. 


White 


Purple,    blue, 
and  white. 


Duration. 


0*7$  second . 
0*5  second  . 


1*25  second., 


3  seconds., 
%  seconds., 


2  seconds., 


2*5  seconds  , 


\  second     , 

X  second  .... 
3  seconds ; 
very  slow. 


i  second ... 
0*5  second 


Several  sect., 


Position,  or 

Altitude  and 

Azimuth. 


From  p  Caasiopeu 
to  jc  Andromeda 

Prom  i  Cephei  to 
Cassiopeia*. 

In  E.,  altitude  30 
to  45°. 

From  E  Cephei  t 
)Cygm. 

From  20°  N.  of  Ui 
zenith  to  N.B 
altitude  20°. 

From  v  to  +  Ura 

Majoria. 
From  jc  Draconis  t 

k  Cygni,  passiq 

between   /3, 

Ursa?  Minoris. 
Commenced   at  « 

Lyras. 
From    p     Lyncs 

halfway     to    ' 

Ursse  Majoris. 
From  p  Ursae  Ma 

joris. 
From  y  Pegasi  to ' 

Ceti. 
From  )  to  o  Dra 

conis. 
From  0  Unas  Mi 

joris. 
From  9  Geminoror 
From    R.A.  137' 

N.  Decl.  35°  t 

the   N.E.    t  » 

horizon. 
From  P  Eridani  t 

P  Ononis. 
From$to<rCephe 

and  aa  far  agaii 
Paased    over    ti 

town    to    Bos 

Newydd,    who 

it  disappeared. 
Appeared  in  the  1 

and     descends 

into  the  sea. 
,  Disappeared  befoi 

it    reached    tl; 

ground. 
Nearly  in  R.  A.  I*1 

N.  DecL  50°. 

Pacing  N.W.,  tl 
light  appeared  t 
l»e  behind. 

Burst  into  si|| 
dueW. 
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{Appetraoee;  Train,  if  any, 
i      and  its  Duration. 

Length  of 
Path. 

Direction ;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 

Remarks. 

Observer. 

R.  P.  Greg. 

Id. 

Communicated 
by  W.H.Wood. 
R.  P.  Greg. 

Communicated 
by  T.  Crumplen, 

R.  P.  Greg. 
W.H.Wood. 

R.  P.  Greg. 
Id. 

Id. 

Id. 

Id. 

W.  H.  Wood. 

Id. 
Id. 

Id. 

R.  P.  Greg. 

'Caernarvon 
Herald.' 

«  The  Standard.' 

'Hereford  Times.' 

II.  C.  Key. 

P.    L.f    'The 
Times.' 

Robert  Satellite. 

taauantrd  the  acme*.*,,* 

Fell  vertically  down  ... 

Interrupted  view  among 
trees  (?9h45"lp.m.). 

^«ft  strain     ............... 

Sowevhat      pear-shaped. 

i  Vmd. 

Began     almost     over- 
head, and  disappeared 
behind     buildings. 
(Time  certain.) 

20°  

At   list   dull;     became 
bine  to  white. 

Disappeared  once,  and 
tion. 

10°  ......... 

Directed  from  0  CygnL 

Bant  into  sparks.    Left  a 
trsin. 

10°    

Directed  from  «  Unas 
Majoris. 

Lefts  train  ...,...ti-ff„,M- 

Left  strata 

4° 

5°  to  left  of  perpendicu- 
lar; down. 

i 

8° 

fcatndnlatory 

Left  strain 

^appeared  with  an  ex. 

f*&  bsU  of  flame  with  a 

T)MCPndinor 

mg  feathery  tail  of  fire. 

fcatoed  bright  sparks  at  it 

Sal. 

*»  fcscribed  in  other  ae» 

Descended  perpendicu- 
larly. 

The  whole   path  fore- 
Shortened  to  2°. 

Starlight}   several  fall- 
ing stars* 

Not>  2°... 

! 

*«  the  bursting  of  a 
1  n&et  a  lew  hundred 
pnfcoft 

,      1*J4. 

c 
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REPORT — 1864. 


Date. 


Hoar. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1863. 
Dec  5 


h  m 

A  few 
mites  be- 
fore   8 
p.m. 


mi-Fumets 


Abbey 
(Lancashire). 


Resembled     light* 
ning. 


White 


Howden  (W.  of 
Hull). 

Blyth  (Northum- 
berland). 

Beaumaris   (An- 

giescy). 


Red  and  green 


Bright  at  full  moon 


About  W.N.W.] 
almost  touct 
the  earth. 

First  appeared  <j 
W.,  altitude  3 

The    direction 
the  light  was1 
andS. 


Bath 

Manchester. 


A  strong  light 

Two  bright  flashes. 


In  the  seme  ft 
of  view  with 
Andromedss. 


7  54  pan. 
7  55  p.m. 


7  55  p.m. 
7  55  p.m. 
7  55  p.m, 


Hawkshead, 
Windermere. 


Parkhill,     Ross- 
ahircu 


Hawkhurst 
(Kent), 

Coast-guard  Sta- 
tion, Camber 
(Hastings). 

Burton-on-Trent 


Chesterfield 
(Derbyshire). 

Little  Horton, 
Bradford.      . 

Haslingden(Lan 
cash&e). 


Bright  as  full  moon 

Ukelightmng    . 
Large  fireball  .... 

4>lf.  ............. 

Large  fireball  .... 

Large  and  bright... 
Cast  shadows 


Pale  blue,  frag 
ments  red. 


White 


Pale  blue,  tail 
crimson. 

Greenish 
white,  twice 
changingtored 
Colours  very 
bright. 

Pale  blue.. 


2  or  S  seconds 

Momentary 
2  or  3  seconds 
Not  >  2 


M*.M  %♦•••••••••  i 


3  seconds.. 


A  few  seconds 


3/ 


sees.  First 


Proceeded  slma 
due  S.,  at  *  to 
altitude  ecra 
the  sky. 

Pacing  S.E.,  tl 
flash  appeared  I 
be  behind. 

From  about  sltittt 
35°  to  about  sMl 
tude  40°. 
__.  appeared  i 
an  altitude  of  30 
N.W.byN. 

Higher  up  ia  4 
sky  than  I'm 
Major. 

Nearly  due  W.  .j 


From  near  y  UH 
Majoris  to  4 
below  «.  Ljrt 
where  it  tort 
(See  sketch.) 


Digitized  by 


Google 


A  CATALOGUE  OF  OBSERVATIONS  OF  LUMINOUS  METEOR8. 


TM 


Appearance;  Train,  if  an  j, 
and  ha  Duration. 


Length  of 
Path. 


Direction;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


the 


of  brilliant  light 

into    fragments 

Eke  a  shell. 

^eft    several   flakes,  like 

molten    drops,    in   its 

!  *«**. 


20° 


The  meteor  burst  twice . 


As  described  in  other  ac- 


ban  of  light  with 
dml  nebulous  tail 
Vanished  amid  deep- 
red  failing  fragments. 

fflmrinated  the  whole  aky 


Globe  of  light  wHh  train 
of  4  or  5  crimson-red 
flakes.    Left  no  streak, 

Disappeared  with  red 
colour. 

Followed  by  a  long  train. 

Disappeared     with     a 

bright  coruscation. 

j  Brilliant  egg-shaped   nu 

J   dent,  followed  by  a  tail 

vmch  tapered  to  a  point 


Seem  also  at  Ulverston.. 


Fell  quite  Tertically 


H.,  *  Manchester 
Guardian.1 


The  TimesV 
M.  W.  Bailee. 
J.  Williams. 


The  light  appeared  on 
the  west  edge  of  the 
field  of  Tiew  in  a  tele- 
scope. 


Sky  quite  covered  with 
a  thick  fog. 

"At  first  the  meteor 
appeared  stationary, 
like  Venus  out  of 
place."  (Observa- 
tion near  Manches- 
ter.) 

In  4  or  5  minutes  a 
meteoric  sound  like 
a  train  crossing  a 
bridge,  which  lasted 
2  or  3  seconds. 

Heavy  rain 


G.  H.  S.,   'The 

Times.' 
A.  Brothers. 


Robert  S,  Hsrt. 


G.  M.,   'The 
Times.' 


Thick  drizzling  rain 


A.  S.  Herschel. 


W.  to  B.f  slightly  as- 
cending. 

Fell  vertically 


Burst  three  times   W.  B.  Buck, 


No  report  heard;    va- 
nished suddenly. 


Downwards,     inclining 
to  the  left. 


Not  much  inclined   to 
the  horizon. 


Ursa  Major. 


Lyra. 


Meteor. 


The 


E.  B.  K? 
Times.' 

Manchester 
Guardian.' 


C,  'Manchester 
Guardian/ 

T.  T.  Wilkinson 
(Proceedings 
Lit.  Phil.  Soc. 
of     Manches- 
ter). 
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REPORT —1864. 


Date. 


Hour. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1863. 
Dec  5 


h  in 

7  57  p.m, 


Hale  (Manches 
ter). 


Large  and  bright., 


White;    tail 
purplish  red. 


2  or  8  seconds 


Disappeared  ai 
20°    above 
horizon,  and 
from    the   i 
margin    of 
Milky  Way. 


7  57  p.m. 


Liverpool., 


Two     very     vivid 
flashes. 


Tint  blue 


7  58  p.m. 
7  58  p.m. 

7  58  p.m, 
About8p.no. 


Broughton 
Bridge,  Salford 
(Manchester). 

West  3romwich 
(Birmingham). 

Stretford  (Man 
Chester). 


Preston  (Lanca- 
shire). 


Large   as  a  hen'* 
egg- 


Half  <  moon . 


White,  green, 
and  pink. 

Purple    and 
yellow. 


Blue-purple.. 


Liverpool., 


Cast  shadows  , 


Pale  blue. 


About8p.m 


Selkirk      (Scot- 
land). 


3 full  moon., 


About  5  or  6 'From      N.W. 


seconds 


2  or  3  seconds 


About  2  sees.. 


8  or  10  sees.. 


A  few  seconds 


N.E.      Not 
from    the  p 
tionofthePol 
star. 

Pell  towards  t 
river  near  the  s 
pension-bridge 

In  N.W-  shitt 
about  45°. 

Due  W.  Did 
peared  sbt 
halfway  from  1 
zenith  to  the) 
rizon. 

From  near  the  Mil 
Way  (W.N.1 
altitude  45°) 
altitude  15°. 

InN.N.W.,altiW 
40°. 


In  the  W.  (diss] 
peared  behii 
clouds). 
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Appearance;  Train,  if  any, 
and  its  Deration. 


Length  of 
Path. 


Direction;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


Left  sparks,  like  those  off 
i  blacksmith's  anvil. 


30°  to  left  of  perpendi- 
cular down. 


Clear  sky 


H.  Harrison. 


Lie  a  rocket 


A  number   of  fragments 

parted  from  the  nucleus 

at  it  descended. 
Parpte  and   yellow  balls 

seen  falling  in  the  sky 
I  sfter  two  strong  flashes 

©flight. 

Oaring  ball  of  light,  with 
aa  adhering  red  and 
fiery  taiL 


first  an  ordinary  fallina;- 
star;  burst  suddenly 
into  a  large  blue  light : 
when  this  was  fading,  a 
red  drop  ran  down  from 
it,  and  terminated  in  a 
snail  explosion.  (See 
sketch.) 


Almost  vertically  down 


20°  to  30°.. 


n 


10° 


feaad. 


Slanting  downwards  to- 
wards S.W. 


Descended      with 
waving  motion.  [ 


The  meteor  itself  was 
hidden  behind  high 
houses. 


The  second  flash  of 
light  stronger  than 
the  first. 


Clear  sky.  The  tail  was 
several  degrees  in 
length. 


F.  J.  Bailey. 


R.  Knowles. 


James  Hall. 


J.  H.,  *  Manches- 
ter Guardian.' 


J.   a,     'The 
Times.1 


W.  O.  Drysdale. 


The  Scotsman.' 
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REPORT 1864. 


Date. 


Hour. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1863. 
Dec.  5 


h   m 
8    2 


6 

p.m. 


Douglas  (Isle 
Man). 


ofl  Head = diameter  of]  Head 
full  moon  in  length, 
i  ditto  in  breadth 


green, 
tail  red  and 


yellow. 


Aa  long  at  the 
flight  of 
rocket. 


In  B.  or  &R.,  atf 
tude  30°  or  45e 


8    3  p40< 


Royton,  01dham|i 
(Manchester), 


diameter  of  full 
moon. 


4  secondf.. 


9  50 
pan. 

9  56 

10    7 
p.m. 

10    7 
p.m. 

10    8 

10  15 

11  18 

10    8 

10  21 
p.m. 

11  56 

11  56 
p.m. 

11  59 

p.m. 


15 

p^n. 
30 
45 
p*m« 


Hawkhurst 
(Kent). 


=  limag.*. 


Ibid. 


Trafalgar  Square 
(London). 

Hawkhurst 
(Kent). 


Ibid. 


p.m.  Trafalgar  Square 
(London). 


=2imag.#... 
= 2nd  mag.* 
=2ad  mag.* 
=2imag.« 
=3}  mag*... 


P. 

p.m. 

45 

p.m. 
30 

30 


Hawkhurtt 

(Kent). 
Ibid 


= 1st  mag.*., 
=2J  mag.* .. 


Ibid. 

Ibid. 
Ibid. 

Ibid. 


=2nd  mag.* 


=2tmag.#... 
=3rd  mag.* 

=2nd  mag.* 


12 


12 


5  33  pan. 


Nottingham., 


2>-  y.. 


White  . 

White  . 
White  , 
White  , 
Ruddy. 
Bluish. 

White  ■ 
White  , 


White,   then 
yellow,  then 
red. 


White  . 
Yellow 

White  . 


Prismatic  (red 
and  bine). 


5  40 


p.m. 


Oondle      (Cam- 
bridgeshire). 


Fine    rocket  • 
meteor. 


like. 


2  seconds 


•<  2  seconds.. 


1*2  second  .. 

0*9  second  ... 
1  second  ... 


1*3  second  .. 
0*5  second  .. 
0*4 


1*5  second  .. 

0*4  second  ... 

1*5  second  ... 

0*5  second  ... 
0*5  second 


In  W.S.W.,  fros 
altitude  50°  « 
altitude  38°. 

From  C  Camels 
pardali  to  i  (j 
Persei,  9  Cassis 
peiae). 

From  2°  W.  of  i 
Camelopardali  l 
ACutrtodis. 

From  ft  Tanrito 
(r,  v)  CetL 

Fromi(Y>*)TW 
to  i  (y  Arietij 
SaCetii.  1 

Described  a  — - 
arc  round  /3  A* 
dromedsc. 

Fkom  f  Geminft. 
rum  to  a  fe* 
degrees  abow 
and  fbUowisf 
Procyou. 

Ftami*to*Pisdmi 

i 

From  3°  N.  of  n 
almost  to  c  Pe- 
gast 

From  N  Camel* 
pardali  to  i  fo 
Urate  Minoris, « 
Draconis). 

FromACuetoditto 
ft  Cassiopeia*. 

From  tt,  y, 
Persei  to  t  it 
Persei,  9  Cassio- 
peiaj). 

om  2°  N.  of 
c,  to  2°  preced- 
ing 7 
medte. 

From  2°  below 
Arietta 

and  6  Piscfaun 
X  Piscina*. 

From  i  (•  Tri- 
anguli,  m  Ari 
etii)  across  % 
Pisdum  and  y 
Pegasi  ahnost 
to  the  urn  of 
Aquarius. 
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Ippeannce;  Train,  if  any, 
ud  its  Duration. 


mdfike 
Tifl  like 
•rate  a 


igata, 

tad    I 


a  apear-head. 
a  long  shaft, 
chain  of  gas- 


bar*  at 
abasdof 


-  shaped, 
tat,   leading 
red  fire  in  two 


About  12°. 


itreiaor  sparks  , 


Itftathght  train  fori  tec. 

[Left   a    train    for    i   a 
second  on  a  part  of  the 


Left  a  train  on  f  of  ite. 
course  for  2  seconds. 


So  train  or  aparka  , 


No  tram  or  aparka  . 
No  train  or  aparka  « 

No  train 


No  train  or  aparka  . 
No  train  or  sparks  , 

No  train  or 


kft  a  track  7°  or  8°  in 
length. 


Dkappeared  midway  be- 
tween £  Pegaai  and  0 
Reeuun. 


Length  of 
Path. 


Descended 


Direction;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


30°  from  perpendicular 
down. 


Coi  responds  to  Hawk- 
hurst  1011  7m  45"  p.m. 

See  Appendix  I. .. 


Vertically  down 


Remarks. 


Bright  as  full  moonlight; 
clear  aky. 


Communicated 
by  S.  Simpson, 

W.  Bentley. 


Dec  7th,  cloudy 


Obsenrer. 


A.  S.  Herschel. 

Id. 

T.  Crumplen. 

A.  B.  Herschel. 

Id. 

T.  Grampian. 

A.  S.  Herschel. 
Id. 

Id. 

Id. 
Id. 

Id. 

J.Vertu. 

H.  Weightman. 
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REPORT — 1864. 


Date. 


1863. 
Dcc.12 


12 

12 

12 
12 

12 

12 

12 
12 

12 
12 

12 

12 

12 
12 

12 

12 

12 
12 
12 


Hour. 


h  in  t 
From  6  p.m, 
to  10  p.m. 


8  37  p.m, 

9  10  p.m. 

9  16  p.m. 

9  17  p.m. 

9  18  p.m. 

9  19  p.m 

9  20  p.m 

9  23  p.m. 

9  29  p.m 

9  52  p.m. 

9  58  p.m. 


10    9  15 

p.m. 
10  13  p.m 
10  16  p.m. 

10  21  p.m 


10  21  p.m 


Greenwich 


10  23 

10  24 

p.m. 

10  28 


p.m. 

45 

p.m. 


Place  of 
Observation. 


Norwich 


Hawkhurst 
(Kent). 

Weston  -  super 

Mare. 
Ibid 


Ibid. 


Trafalgar  Square 
(Iiondon). 

Hawkhurst 

(Kent). 
Trafalgar  Square 

(London). 

Weston  -  super 

Mare. 
Trafalgar  Square 

(London). 


Ibid. 


Hawkhurst 
(Kent). 

Ibid , 

Ibid 


Ibid, 


Trafalgar  Square 
(London). 

Hawkhurst 

(Kent). 
Ibid 


Ibid. 


Apparent  Size. 


Bright    shooting- 
stars. 


=5th  mag.* ;  very 
faint. 


=2nd  mag.* 

>  1st  mag.* 
=2nd  mag.* 

=2nd*mag.» 

=3rd  mag«* 

=2nd  mag.* 
=  1st  meg.*... 


=  #¥ 

=  14  mag.* 

=  1st  mag.*.. 


=3rd  mag.* 

=34  mag.* .. 
=2J  mag.« .., 

=3rd  mag.* 

=3rd  mag.* 

=34  mag.* 
=3rd  mag.* 
=24  mag.* 


Colour. 


Blue 


White  .. 
Blue  and  white 


Less   than 
second. 


0*5  second 


1  second  ., 

2  seconds.. 


14  second 


0*4  second 


White 


Bright  yellow 
White 


White 

White  . 
White 

White 


White 

White, 

White. 


Duration. 


2i 

1  second* 

2  seconds., 
4  second ., 


0-4  second 

0*5  second 
0a4  second 

0*6  second 


0*5  second 
0*6  second 
0*8  second 


H 


Position,  o* 

Altitude  and 

Azimuth. 


The  part  of  4 
heavens  whs 
they  were  m 
plentiful,  m 
whence  they  a, 
peered  to  on 
nate,  was  fl 
constellation 
Perseus. 

From  v  Une  M 
juris,  direcfl 
towards  •  Urs 
Majoris. 

From  d  Camek 
pardalt  to  *  Cat 
todia. 

From  0  Lyne  t 
PCygn'u 

From  «  Ureas  iti 
noria  to  Head  o 
Camelopardalu 

From  £  Urese  Mi 
noria  to  Head  a 
CamelopanUlu. 

Rrom  4  («,  y)  An 
etis  to  R.  A.  1' 
48-  N.DecLltf 

Prom  0  Tauri  to  « 
CetL 

From  a*  Ononis  to 
2°  or  3°  B.  of  • 
CetL 

From  CDimconisti 
*  Cygni. 

From  4  fa  »)  P* 
gasi  to  5°W.ol 
CPegasL 

From  (C,  e)  Ursa 
Majoris  to  tbe 
north  horizon. 

To  d  Unas  Major* 

From  v  to  p  Penei 

From  i  Auriga?,  half- 
way  to  I  Penei. 

From  0  Cassio- 
peiiB,  two-third* 
of  the  way  to  > 
Andromeda?. 

From  5°  heIo*l 
y  Ononis  to  5C 
below  v  Tauri. 

From  •  to  &  Ceti... 


From  f  to  *  Tauri. 

From  P  Caroelo 
pardalito4(#,0 
Ursss  Minoris. 
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Appearance;  Train,  if  any, 
and  it*  Duration* 

Length  of 
Path. 

Direction ;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 

Remarks. 

Observer. 

BTery  few  minutes  wit- 
nessed their  sudden 
display.  Hundreds  of 
shooting-stars. 

'Norwich    Mer- 
cury/ Dec  16. 

W.C.Nasb. 

A.  S.  Herschel. 

W.  H.  Wood. 
Id. 

(d. 

T.  Crumplen. 

A.  S.  Herschel. 
T.  Crumplen. 

W.  H.  Wood. 
T.  Crumplen. 

Id. 

A.  8.  Herschel. 

Id. 
Id. 

Id. 

T.  Crumplen. 

A.  S.  Herschel. 

Id. 

Cd. 

So  train  ••••••  •••••• •• 

l 

Cloudy  after  9*  45"  p.m. 

SeHnloaft  *  no  nDcIftim    ••« 

Left  a  train  15°  in  length- 

\lMk  m  Inin  frf  unarlcs 

25°  

* 

Left  a  train  10°  in  length.. 

20°  

Termination  concealed 
by  buildings. 

6°     

Directed  from  t  Lyncis 

1                    

1 

1 
1 
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BBPOET — 1864. 


Date. 


Hour. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1863. 
Dec  12 


12 


12 

12 
12 

12 
12 
12 
12 
12 
12 
12 

13 

13 
13 


13 

13 
13 
13 


h  m    s 

10  33  45 

p.m. 

10  37  30 
pun. 

10  41  30 

PJD. 

10  44  15 

p.m. 
10  46  pan. 

10  47  15 

p*m. 
10  50  pan. 

10  52  p, 

10  56  p.m. 

11  2  30 
pan. 

11    7  pan. 

11  16  30 
p.m. 

8  11  pm 


Hawkhurtt 

(Kent). 


Ibid. 


Ibid. 


Ibid. 
Ibid. 

Ibid. 
Ibid. 
Ibid. 
Ibid. 
Ibid. 
Ibid. 
Ibid. 

Ibid. 


=2imag.# 
=2nd  mag.* 

=3rd  mag.* 

=2nd  mag.* 
=3imag.* 


.*.....•*.«•.. 


8  46  p.m. 

9  40  pan. 


Trafalgar  Square 
(London). 

Hawkhurat 

(Kent). 


=3J  mag* 
=4th  mag.* 
=21  mag.*.. , 
=2imag<* 
=3imag.* 
=2nd  mag.* 

= 1st  mag.* 

=limag.* 
=3|  mag.* 


9  42  pan. 
9  48  30 
p.m« 

9  49  pan. 


9  54  30 

pan. 
10    0  30 

p.m. 
10    2  pan. 


Ibid ~.~ 

10m  ....»•••*.•..< 


=3rdmag.*  ~~ 
=3|  mag.*     ... 


13[10    5  45 
p.m. 


Ibid. 

Ibid. 
Ibid. 
Ibid. 
Ibid. 


=2nd  mag.* 

=3imag.* 
=3rd  mag.* 
=3rd  mag.* 
= 2nd  mag.* 


Yellow. 
White  . 

Yellow. 

White  . 
White  . 

White  v 

DuU    , 
YeOow 
Orange 
White  . 
White  .. 
White  . 


White 


White 


White 
Dull 


White 


1*1  second 
0*6  second 

0*7  second 

1*2  second 
0*5  second 

0*7  second 
0-6  second 
0*6  second 
1*8  second 
0*7seoond 
0'6secVmd 
1  second ... 


1*2  second 


0-8  second 


li 

1  second . 


0*8  second 


Orange  colour|l*8 

White  

White  

White  


0*6  second 
0*8  second 
1*2  second 


To  I  Amiga;  t 
thirds  of  the  1 
fromcTelcsc 
and2°furtb< 

from  i  (fi  U 
Minaris,  «  I 
conis)  to  v  C 
Minoris. 

From*  Tauri  t 
(jfTanri,  o  1 
aei). 

From  eEndani 

Fromi(f,v)  E 
sei  (centre)  t 
Andromeds. 

From  4°  beton 
CygnL 

From  STaori  t< 
Ceti. 

From  FCustodii 
t^  Cephei- 

From  i  Bootis  to 
Draconis. 

Centre  «  Tauri 

From  f  Tauri  to 
Ceti. 

To  8  Bridani,  hi 
way  from  »rO 

From  2°  abore 
Cametopardafi 
to  p  Una;  1 
noris. 

From  below  y  1 
gasi  to  below 
Pisdom. 

From     I    Cad 
pels    to   \ 
Andromeda^ 
Lacertaj). 

Prom  p  Oriofti* 

From    i    («• 
Arietis    towai 
r  Ceti. 

from    i    (y  I 
arnrube,  e  Ml 
cte)     to   i 
Triangul*,yA 
etb). 

From  p  Ceti  to 
Bridani. 

From  p  Pegao... 

From  &  to  c  D* 

conis. 
From  K  Ceti 
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Appearance;  Train,  if  any, 
and  ite  Duration. 

Length  of 
Path. 

Direction ;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 

Remarks. 

Observer. 

! ; 

8° .. 

Twenty  meteors  in  two 
hours  radiated  from 
the  neighbourhood  of 
r  Geminorum. 

A.S.HerscheL 
Id. 

Id. 

Id. 
Id. 

Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 

Id. 

T.Crumplen. 
A.  S.  Henchel. 

Id. 
Id. 

Id. 

Id. 
Id. 
Id. 
Id. 

1 
1 

I 

■■ 

i 

1 

7°    ......... 

Fell  vertically 

i 



$o 

Fell  vertically 

Left  l  ttrfak  nf  inarfcn 

Directed  from  t  Tanri... 

i            ••••••— 

1 

I 

1 

Vertically  down 

8° 

1 

6°   .   . 

Towards  g  Pegasi   

1 

8° 

Directed  from  «  Ceti ... 

1  **' ••••••• «•• 

\ 
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REPORT— 1864. 


Date. 


Hour. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1863. 
Dec  13 

13 


13 


13 


27 


27 


27 


27 


27 


27 


h  m    t 
10  11  30 

p.m. 
10  18  30 

p.m. 

10  44  30 

p.m. 


10  52  15 
p*m. 


Evening 


About  6  55 
p.m. 


6  55  p.m, 

6  57  p.m. 

6  57  p.m. 

6  58  p.m. 


Hawkhurst 

(Kent). 
Ibid 


Ibid. 


Ibid. 


=3J  mag.* 
=3rd  mag.* 

=2nd  mag.* 
= 3rd  mag.* 


Yellow 
White  . 

White  . 
White  . 


0-6  second  .. 

0-6  second  .. 

0-8  second  .. 

1*2  second  .. 


Southampton 


Hallow  (Worces- 
tershire). 


East     Harptree, 
Mendip  Hills. 


Dulverton    (So- 
mersetshire) 


Diameter  4f  inches 


3  seconds.. 


F*omiO»»x)Tq 

To  a  Muscat,  } 
the  course  ni 
£PerseL 

From   2°  N.  of 
Andromeda:, 
of  the  course  i 
v  PegasL 

From  i  (r,/)  Cs 
todis,  two-thin 
of  the  course  1 
$  Persei. 

First  appesred  i 
S.W.,  and  pn 
ceeded  to  N.W. 


Half   diameter   of 
the  moon. 


As   large    as    the 
moon.  . 


Brilliantgreen, 
passing  into 
deep  red.    * 


5  or  6  seconds 


Large  meteor  , 


Wittersham  Rye 
(Kent). 

Tunbridge  Wells 


As   large    aa   two 
fists. 


Splendid  meteor ... 


Bright  blue; 
followers 


Bright   bluish 
colour. 


At  first  pale 
yellow,  be- 
coming blue. 

Very  bright 
green  and 
light  red. 


Slow  motion ; 
20  seconds. 


20  or  30  sees.. 


Commenced  nes 
the  Pleiades; 
disappeared  jus 
above  the  sootl 
horizon. 

Approached  tbebet 
of  Orion  from  15' 
north  of  it. 

Over  Sandhurst .. 


In  the  S.W.,  st  n 
great  altitude 


27 
31 


1864. 
Jan.   1 


10  45  p.m. 
6  30  p.m. 


Hawkhorst 
(Kent). 

Beeston    Obser- 
vatory. 


2>*. 
=  *.... 


Yellow 


Colourless ; 
brilliant. 


0*7  second  . 
Slowly 


9  51  p.m.  Weston  -  super . 

Mare. 
7  30  p.m.  Beeston    Obser 
to  8  30  p.m.     vatory. 


=  1st  mag.* 


Blue.. 


2  seconds.* 


Horizon. 

From  $  («  An- 
dromedss,  /?  Pe- 

N.^  altitude  45°, 
moving  sltgfatli 
downwards  to- 
wards N. 

From  £  Eridaui  to 
54Sceptri. 
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Appearance;  Train,  if  any, 
and  iu  Duration. 


Length  of 
Path. 


Direction ;  noting  alio 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


Bant  into  two,  leaving  a 
second  meteor  on  its 
track. 

Prom    a    point     became 

circular,      drawing 

train  of  sparks.     Burst 

without  report,  and  left 

no  sparks. 

j  Increased  from  a  1st  mag.# 

I    to  the  diameter  of  the 

I    moon;       followed     by 

three  smaller  elongated 

red  bodies. 

At  first  no  appendage; 
afterwards  followed  by 
a  stream  of  light. 


blue  in  colour, 
and  at  the  same  instant 
opened  with  a  stream 
of  ire. 


Gradually  diminished.,..., 
Long  train  « 


Towards  u  Ceti 


No  other  meteor  seen 
in  30  minutes. 


A.  S.  Herschel. 
Id. 

Id. 


Bight  meteors  in  one  Id. 
hour   radiated    from 
the  neighbourhood  of 
r  Geminorum. 


The  first  meteor  was  not 
diminished  in  size, 
but  travelled  faster 
than  the  other. 


Portsmouth 
Times.' 


R.  fi.  xf.| 
Times.' 


'The 


Deepened  in  colour  as  it 
increased.  The  flash 
resembled  that  of 
vivid  lightning. 


C.P.Taylor. 


Descending  slantwise . 


10°  Directed  from  t  Cassio- 
peia). 


C.  M.,    'The 
Times.' 


Communicated 
by  Mrs.  Mares. 

J.  B.  Caudell. 


Very  many  meteors 


A.  S,  Herschel. 
E.  J.  Lowe* 

W.  H.  \f  ood. 
E.  J.  Lowe. 
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BJiPORT — 1864, 


Due. 


Hour. 


PItceof 
Observation. 


Apparent  Size. 


Colour. 


Deration. 


Position,  or 

Altitude  and 

Azimuth. 


1864. 
Jan.   2 


2 


h  m     t 
7  50  pan. 


10    0  pan. 
to  I  t-m. 


10  0  pan. 
to  mid- 
night. 

10  45  p.m. 


11    0  p.m. 
toll  SO 


About8p.m. 
8  25  p.m. 

8  36  pjn. 


Beeston    Obser 
yatory. 


3    timet    brighter[Intenseblue. 
than  1st  mag.* 


Preitwitch(Ma 
Chester). 


Hawkhnrst 
(Kent). 


Weston  •  taper 
Mare. 


50  shooting-stars. 
4,14,23,2,7= 
1st,  2nd,  3rd 
mag.#,  &c. 

50  shooting-stars. 
3,  21,  17,  3,6- 
ltt,  2nd,  3rd 
mag.*,  &c. 

eSirint  


All  bright 
white. 


White  or  yel- 
low. 


3,  13,  6,  <  t 
1,2  seconds, 
remainder 
not  noted. 

1,16,14,3.4, 

<4,  Mi, 
2and3secs. 


Sirius 


1  second  , 


Bolton. 


10  shooting-stars.. 


Liverpool., 

Epping 
(Essex). 


Forest  Large 


Large  meteor 
meteor 


Pale  bine. 


Weston  •  snper 
Mare. 


Width  half,  length 
two-thirds  of  the 
moon's  diameter. 


Intense  bine.. 


Mored  slowly 


>  2  seconds ; 
Terr  slow. 


7 
7 

8 
21 


8  40  p.m 

8  40  pjn 

8  40  pan. 

8  40  p.m. 


Bridge  water 
(Somersetshire). 

Dulverton 
(Somersetshire). 


Hawkhnrst 

(Kent). 
Ibid „,., 


Large  meteor . 


Blue-green  « 


>  the  meteor  of 
Dec  27. 


Diffused  light, 
reddish. 


=3rd  mag.* 
2  >■  Venus  .. 


Yellow. 


Greenish   yel« 
low. 


10  or  15 

0*6  second  ... 
li  second 


Due  N.E.,  startec 
at  altitude  45° 
and  moved  per 
pendicularly 
downwards. 

Cn  all  parts  of  th< 
sky. 


In  all  parts  of  th< 


From  Cassiopeia 
halfway  to  tht 
Pleiades. 

From  Head  d 
Hydra  to  a  poiis 
midway  betweea 
Sirius  and  «Cana 
Majoria. 

At  a  considerabk 
altitude. 

8ank  below  tiu 
N.N.B.  horizon 
from  altitude  Iff 
or  12°. 

Visible  on  two  parb 
of  the  course  firon 
*  Eridani  to  jfi 
Ccti.  The  third 
part  of  Ha  coum 
bidden  by  obsta- 
cles. 


Descended  toward 
fhe  W. 

Began  20°  S.S.W 

from  Orion's  Belt, 

at  an  altitude  oJ 

60°. 

From  i  03,  0  to  « 

Tauri. 
From  c  Draconisj 
of  the  way  to  thi 
horizon. 
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;  Train,  if  any, 
its  Ihmtaon. 


Length  of 
Pith. 


Direction ;  noting  alio 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Obserrer. 


ftxkft 


«s  ;  oae2>^ 
npeurke. 


Ufti 


Two   very    brilliant,  and 
eight  exsttnary    felliog- 


fear-abaped,  with  a  tail  of 
red 


Pear-ahaped,  with  a  tafl. 
Iflnminated  the  aky  at 
last  with  three  rapid 
flashes. 


Cast      a      strong     light. 

Tan     like    that    of    a 

rocket, 
figure    and     size    of    a 

walnut.     MoTed  with  a 

nickering  fight. 


B.  J.  Lowe. 


Two  radiant-points ;  I 
Ursai  Majorit  and  Head 
of  Bootes.  The  latter 
became  well  denned  at 
lhajn. 
Radiant  -  point  at  e 
Quadrantis  Murslis; 
▼ery  definite. 


Most  frequent  from  llh 
to  12h  p.m. 


R.  P.  Greg. 


A.  8.  HerscheL 


From  12h  p.m.  nntil  1* 
or  2*  aon.  Jan.  3rd, 
shooting-stars  fell  one 
per  minute. 


Communicated 
by  W.H.Wood 


Going  N.N.W.......... 

Descended  at  an  angle 
of  45°. 


>•••••••■••••••••< 


Gear  sky 


Tail  and  enthne  of 
meteor  dimmed  by 
fog.  Last  third  part  of 
the  course  hidden  by 
obstacles. 


Hugh  Weight- 
man* 

W.  G.  Drysdale. 
The  Standard.' 

W.  H.  Wood. 


Descended     towards 
theW. 

Descended  towards  the 
W. 


Gas-lights  looked  dim  in 
the  light. 

Illuminated  the  clouds 
like  a  bright  aurora. 
No  report  in  ten  mi- 
nntes. 


A.  Haviland. 


C.  M.,    'The 
Times/ 


Mo  train  or  sparks 

Pearrefceped  i  Jeft  no  trajn|$0  or  10° 


A.  S.  Herschel. 


^••^i>...  •*»«••«•..•»•••«•»•»•. 


Tcnninattoa not  seen  M,  Id. 


/ 


To  left  from  perpen- 
dicular. 
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REPORT — 1864. 


Date. 


1864. 
Jan.  21 


21 

21 
23 


29 

29 

29 
29 
29 
Feb.   2 


3 


Hour, 


h  m     I 
8  40  p.n 


8  55  p.m. 

10    0  p.m. 
.\bout8p.m, 

8  30  p.ni. 

8  42  p.m. 

8  49  p.m. 

9  8  p.m. 
9  15  p.m, 
9  27  p.m. 
0  36  a.m. 


Ltmberhuret 
(Kent). 


Hawkhurat 
(Kent). 


Ibid 

Liverpool.. 


Hawkhurat 

(Kent). 

Weston  -  roper  - 

Mare. 
Ibid 


10  30  p.m. 


Place  of 
Observation. 


2  >>  Venus  . 


Ibid. 


Hawkhurat 

(Kent). 
Ibid ......... 


Wimbledon 
(Surrey). 


Southgate  Road 
(London). 


Apparent  Size. 


Bright  meteor 


=lst  mag.*    . 
Large  meteor  . 

= 2nd  mag.*   , 


=Sirius  

=3rd  mag.* 


=  1st  mag.*.. 
= Sinus  ..... 
=3rd  mag.* 


A.  clear  disk.  Seen 
through  clouds 
which  N  obscured 
Sinus. 


:  t  UrsssMajoris; 


Colour. 


Yellow. 


Greenish   yel- 
low. 


White 


3*5  seconds ; 
relaxing  its 
speed. 


0*4  second 


White 


Orange  colour 
Blue 


Blue... 
White 
White 


Duration. 


0*6  second 


2*5  seconds . 

2*5  seconds ; 
slow  motion. 


I  second 

0*7  second  .. 

0*6  second  .. 

Rather  rapid 
flight  for  so 
large  a  me- 
teor. 


Position,  or 

Altitude  and 

Azimuth. 


Low  in  the  N... 


From  Z  Leonid 
a  point  nesi 
Leonis,  R.A.I 
52",  N.  a 
12°. 

From  p  to  M  ( 
melopardali. 

Commenced  * 
m  Cephei.  B 
appeared  tltiti 
40s  N.W. 

From  g  Lynriftv 
of  the  course  I 
Geminorum. 

From  stars  (5),  j 
toeAndromM 

Commencement 
R.  A.  47°, 
DecL  22°. 

From  Cor  Carofi 
X  Bootis. 

From  x  Hercute 
3  Bootis. 

Commenced  st 
CetL 

From  «  Hydj 
almost  to  « 
horizon. 


...»  • 

In  Una  Major. 
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tppearanee;  Train,  if  any, 
and  its  Duration. 


Dajjbtiy  pear-shaped;  di. 
Banished  to  a  red  spark. 
Left  no  train. 


30° 


HiimMed  tna  meteor  of 
December  5,  but  not  to 

No  tana  or  sparks 


Left  a  ruddy  train  for  1 
"  10°  in  length. 


No  train  or  sparks  . 
No  train  or  sparks  , 


Direction ;  noting  also 
Length  of     whether  Horizontal, 
Path.  Perpendicular,  or 

Inclined* 


To  left  from  parpen 
dicalar. 
Perpendicularly  down. . 


Vertically  do  wn . 


9J£    -Hydra. 


Sirius. 


*=^=&>£3? 


Horizon. 

Exploded     and      turned 

round,    with    subdued 

light,  as  if  to  rerolre 

round  &  Ursa)  Majoris 


18647 


/ 


Cloudy;  full 


Clear  sky A.  S.  Herschel. 


FellTerttcally , 


One  or  two  degrees  from 
perpendicular.  Towards 
the  right,  down. 


Remarks. 


H.Hus»ey. 


A.S.  HerscheL 

Id. 

W.6.  Drrsdik. 


Zodiacal  bgfct  in  the  W. 
since  the  1st  of  Jan. 


Nothing  but  a  psk  hslo 
could  be  seen  at  the 
place  of  Sirius. 


An  uncommon  appear 


Obserrer* 


W.  H.  Wood. 
Id. 

Id. 

A.  S.  Herschel. 

Id. 

F.  C  Penrose; 
communicated 
by  J.N.  Lock, 
yer. 


Communicated 
by  T.  Crump- 
len. 
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RE  POET — 1864. 


Date. 


1864. 
Feb.  6 


Hour. 


h  m 

7  »5  p.m 

8  49  p.m. 


9  23  p.m 

7    5  p.m. 

7  27  p.m. 

7  41  p.m 

7  50  p.m< 


8  46  p.m, 

7  6  10  p.m, 

811  12  pan. 

8  11  16  p.m. 
11  19  p, 

9  4 


p.m, 
p.m. 


PUceof 
Obserration. 


Hawkhurst 

(Kent). 
Weston  -  super  • 

Mare. 


Ibid. 


Hawkhurst 
(Kent). 


Weston .  super 

Mare. 
Hawkhnrst 

(Kent). 


Ibid. 


Weston  -  super 
Mare. 


Liyerpool., 


Hawkhnrst 

(Kent). 
Ibid 


Ibid. 
Ibid. 


Apparent  Size. 


■2nd  mag.* 
■  1st  mag.*... 


>  3rd  mag.*.. 
■3rd  mag.* 

:>lst  mag.* 
■•3rd  mag.* 

**  1st  mag.* 


— Venus 


Large  meteor  , 

■»  2nd  mag.*  , 

■»  2nd  mag.*  , 

—2nd  mag.*  , 

—2nd  mag.*  . 


White  .  .. 
Dull  blue. 


Colour. 


Dull... 
White 


Yellow  a 

white. 

Dull 


White 


! 


Bright  orange 


Yellow. 
Yellow. 
White  . 
White  . 


Duration. 


0-8  second  , 
2*5  seconds . 


1  second  .... 
0*8  second  . 

0*5  second  , 
1*8  second  , 

2*5  seconds . 


2  sees.,  slow., 


0*6  second 
0*6  second 
0-8  second 
0*6  second 


ration,  orl 
titade  and 


Poeitioa, 
Altitude  i 
Azimuth. 


From  c  Ononis  . 

Prom  A  Unas  1 
joria  to  Z  Leoi 


Prom  7  to  «Leoi 

Prom  d  Unas  M 
joria,  one-four 
of  the  coarse  t 
wards  M.  Cam 
lopardali. 

Prom  *»  Aiietis  U 
Piscium. 

Prom  f  to  9  M 
dromedse  and 
as  far  beyond. 

From   1°    S-   of 
Auriga;       to 
point       nidws 
between    m  Ar 
etU  and   fi  Tr 
angulse. 

Prom  /3  Canis  Mi 
noris  to  /3  Caai 
Majoxis. 

Commenced  near  i 
Cephei.  In  tfc 
N.W.  ikr. 

Prom  «  to  o  Orioni 

From  d  Telescopi 
to  i  Geminomm 

From  w  to  /i  An 
dromedse. 

From  «  Lyncia 
halfway  to  / 
Ursss  Majoris. 
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Appearance;  Train,  if  any, 
lad  its  Duration. 


Length  of 
Path. 


Direction;  noting  alto 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


5ot 


tor  sparks  . 


Vertically  down 


extinct    at   the 
of    ita    course 
sad  suddenly  rekindled. 


Ho  train  or  sparks  . 


On  the  4th  of  February, 
at  6*  45ta  p.m.,  zo- 
diacal light  as  bright 
as  Via  Lactea  Sagit- 
tarii;  apex  at  w 
Arietis  ;  south  edge 
as  sharply  defined 
as  an  auroral  strea- 
mer ;  north  edge 
diffuse.  Fluctua- 

tions in  light  and 
tint  from  atmospherl 
cal  causes. 


A.  S.  Herschel. 
W.H.Wood. 


Ho  train  or  sparks  , 


No  train  or  sparks  , 


Left  a  momentary  train 
in  three-fourths  of  its 
course,  of  rudd/  co- 
lour. 

Resembled  the  meteor  of 
December  5,  but  not  so 

No  train  or  sparks 


(No  train  or  sparks  .. 
Wo  train  or  sparks  ... 
jNo  train  or  sparks  .. 


Zodiacal  light  very 
bright.  Axis  from  8 
Piscium  to  d  Arietis. 


From  4h  2<T  to  4*  40» 
p.m.,  a  vertical  bar 
through  the  sun  (see 
fig.).  The  lower 
branch  projected 
nearly  one  diameter 
of  the  sun  in  front 
of  a  black  cloud-bank 
below  the  sun. 


Id. 

A.  S.  HerscheL 


W.  H.  Wood. 
A.  S.  Herschel 

(d. 


W.  H.  Wood. 


W.  6.  Drysdale. 


A.  S.  Herschel. 

Id. 

Id. 

Id. 
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RBPO&T — 1884. 


Date. 


Hour. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Potation,  or 

Altitude  and 

Azimuth. 


1864. 
Feb.   9 

9 


h  m 

9  12  pjn. 

10  17  p.m. 


Hawkhurst 

(Kent). 
Hay  (S.Wales)., 


—3rd  mag.* 


Yellow. 


About  the  i 
splendour 
Venus. 


greatest  Very      fine 


of 


yellow. 


0-7  second  »». 
About  5  sees... 


From  C  to  A  Ur 
Minoria. 

From  a  point  oi 
third  of  the  d 
tanoe  from  Rh 
to  Sirius,  to  t 
horizon. 


10 


Mar.  1 
1 


10  20  p.m 

8  14  p.m, 

9  35  p.m. 
0  17  a.m. 


Wolverhampton 


Hawkhurst 

(Kent). 
Weston  -  super 

Mare, 
Flimwell,  Hurst- 
green  (Sussex), 


Diameter  5',or  one- 
sixih  diameter  of 
the  moon. 


Bluish 
likeRigeL 


hite,2| 


7  35  p»m< 

8  to  9  p.m. 
7  50  pjn. 


Weston  -  super 
Mare. 


Hawkhurst 

(Kent). 
Manchester, 


6  8  37  p.m 

9  9  30  to  10 

30  p.m. 
12  0  30  a.m 


Hawkhurst 

(Kent). 
Prestwitch(Man- 

ehester). 
ibid 


-»2ndmag.# 
=  1st  mag.*.. 
-¥ 


Orange , 

Dull  yellow.. 
Topaz-yellow 


seconds 
'while  in 
sight 


2-2  seconds  . 
2*5  sees.,  slow 
l±  second    ... 


From  0  CanisU 
noria  directly 
Termination  co 
cealed  by  bml 
ings. 

From  ttoADi 
conia. 

From  o-  Hercuhs  | 
the  horizon. 

From  4°  N.B.  i 
Saturn  to  3°  1 
of  Spica. 


Very  large  meteor.. 

Three  felling  stars.. 
Bright  meteor 


Bine  and  yel- 
low. 


Bluish  white... 


|  second 

Slow  motion* 


«=  3rd  mag.* 

Two  shooting-stars 

Quarter  diameter  of 
the  moon. 


1  second  , 


Commencement!! 
or  20°  above  tl 
N.W.  horizon. 


From  Polaris  to  ( 

Cephei. 
In  the  W..  atttasj 


From  Polaris  to 

Cephei. 
Near  Polaris    


Red- 


In  N.W.,  altitod 
45°;  from  Ca 
pells  to  Cmssio 
peia. 
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Appemnce ;  Train,  if  tny,1  Length  of 
ad  its  Duration.  Path. 


Am*?  object. 


HI 


Horizon. 
AnQ-aarkeddiak  with  alPart  of  visi 
ussdy  light.      Left  no     hie    path 


Hsry  appearance,   . 

trim  kit 
View  impaired  by  fog. 


No 


The  mtteor  kept  enlarging 
wtfil  it  disappeared. 


12°  

10°  or  12°. 


So  sparks  or  trains.. 


jOeetnonally  obscured  by 
:  ctends,    Tailed. 


p*  left  a  train  

Bmtwith  red  sparks.. 


10°  or  12°. 


15°  or  20°.. 


Direction;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


Fell  vertically , 


Continued  its  light  un- 
diminished (except  by 
clouds)  to  the  ho- 
rizon. 


N.toS. 


Fell  vertically . 


Saturn  very  brilliant 


i  **. 


Fell  vertically. 
Inclined  


/ 


Directed  from  10°  above 
Polaris. 


W.  Horizon.  N 


T.  M.  Simkiss. 

A.  8.  Herschel. 
W.H.Wood. 
F.  Howiett, 


Inclined. 


Radiant-point    between 
Polaris  and  Capella. 


A.  8.  Herschel. 
T.  W.  Webb. 


Communicated 
by  W.H.Wood. 


A.  S.  Herschel. 
E.  Hardc&stle. 

A.  S.  Herschel. 

R.  P.  Greg. 

Communicated 
by  R.  P.  Greg. 


Digitized  by 


Google 


88 


REPORT — 1864. 


Date. 


Hour. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1864. 
Mar.24 


25 


h  ra 

7  45  pjn 


Between  8 
and  9  p.m 


29 
29 

29 

29 

29 
29 
29 

Apr.  2 
10 
10 

10 
10 

10 
10 


10 


10  47  p.m. 

10  57  p.m. 

11  4  p.m. 

11  12  p.m 

11  18  p.ro, 

11  19  p.m. 

11  37  p.m, 

8    5  p.m. 

8  24  p.m. 

8  45  p.m. 

8  56  p.m. 

9  30  p.m. 

9  30  p.m. 

9  42  pan. 


9  48  p.m. 


Euston  Road 
Observatory 
(London). 

Lymington 
(Hants). 


Hawkhurst 
(Kent). 


■•Venus 


Very  large  meteor. 


Ruddy  

Quite  white... 


3  seconds., 


Rapid 


Ibid. 

Ibid. 

Ibid. 

Ibid. 
Ibid. 
Ibid. 


Weston  -  super 
Mare. 

Hawkhurst 
(Kent). 


=2od  mag.* 
=2nd  mag.* 

=2nd  mag.* 

=3rd  mag.* 

=3rd  mag.* 
=3rd  mag.* 
=3rd  mag.* 

=lst  mag.* 


White  . 
White  . 

White  . 

Yellow 

Yellow 
White  . 
White. 

Blue    ., 


0*6  second 
1  second  ... 


1  second  ... 

0*5  second 

1  second 
0*5  second 
0*7  second 


At  first  =  1st  mag.*, 
then = 3rd  mag.* 


At  first  white, 
then  red. 


Ibid. 


= Castor  . 


White 


2  seconds.... 
2*5  seconds . 
1*3  second  . 


Trafalgar  Square 

(London). 
Royal    Observa 

tory,     Green- 

wich. 


Hawkhurst 

(Kent). 


= 1st  mag.*..., 
2>>lst  mag.*  . 


Yellow 


*=Regulus 


Ibid. 


=  Capel1a,  brilliant 


Brilliant  white 


Orange  yellow 


Ibid. 


=2nd  mag.* 


Flame  colour. 


About  2  sees. 


4  sees.;   very 
slow. 


0*8  second  ... 


1*4  second 


From  between  *, 
Ursa*  Majoris 
between  7,4  V] 
ginia. 

Tailed.       Left 
long      streak. 
Vanished     fi 
denly  with  mai 
sparks. 

From  *  Auriga  | 
i  (b,  d)  Camel 
pardali. 

From  a  point }  | 
Draconis,  y  Un 
Minoris)    to 
point  i  (r  C 
phei,  Polaris). 

From  Regains  I 
Prsesepe  Cancri 

From  9  Ursa;  M 
joris. 

From  33Cygni  . 

From  33  Cygni  . 

From  a  point  i  | 

Draconis>iBootJi 

halfway  towards 

Cygni. 

Three  fourthsofU 
course  from  Pn 
cyon  to  Sirins. 

From  X  Canis  If 
noris  to  a  Mom 
cerotis  (Bode). 

From  i  (£AmigJ 
e  Caroelopardit 
toi(^B)CaDl 
lopardalL 

From  Arcturns  to 
Coronss. 

From  the  seail 
near«UrtteMi 
joris  to  alt.  25* 
a  little  left  < 
Cassiopeia. 

From  i  (e  Camek 
pardali,  m  Cut 
todis)  to  |  («i « 
PerseL 

From p  across  L  t 
S  CamelopertU) 
(Bode). 


From  *(*,*)  Urn 
Majoris  to  \  (< 
Ursse  Majoris,  ( 
CamelopardsU). 
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Appearance;  Train,  if  any, 
and  its  Duration. 


Length  of 
Path, 


Direction;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Bemarks. 


Observer. 


tao  train 


Seen  by  several  persons  T.  Slater, 


below  Ursa  Major 
to  above  Orion.  Passed 
a%b  above  the  Needles. 


100° 


B.S.E.  to  W.N.W.,  as- 
cending. 


Threw  a  strong  light. 
Surrounded  by  sparks. 


Ko  train  or  sparks  . 
Brassy  appearance 


Brightest  at  last . 


Towarda  %  Ursss  Majoria 


Towards  x  Cygni 
Towards  £  Cygni 


Small  in  half  of  its  course 


Brightest  at  first,  gradu- 
ally decreasing. 


25° 

8°., 


Wat  streak. 


50°  or  55°. 


Directed  from  e  Virginia 
Directed  from  y  Virginia 

Directed  from  e  Virginia 
Direction  N 


•••••••••••••••< 


Corresponds  to  the  fol- 
lowing. 


A.  P.  Falconer. 

A.  S.  Herschel. 
Id. 

Id. 

Id. 

Id. 
Id. 
Id. 

W.  H.  Wood. 
A.  S.  Herschel. 
Id. 

T.  Crumplen. 

W.  C.  Nash,  C. 
Jones,  C.  P. 
Trapaud. 


tar-shaped,  leaving  a  long  25' 
hast  train   for  half  a 
second. 

Briajbtest  at  middle  of  itajlO° 
coarse,  and  deflected  20° 
or  30°. 


Directed  from  n  Virginia  Disappeared      without  A.  S.  Herschel 


change.  Train  visible 
in  moonlight. 


Quite  crooked 


Brushy  appearance 


Directed  from  g  Virginis 


Id. 


Id. 
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BiroBT— - 1864. 


Date. 


1864 
Apr.  10 

10 

10 

10 

11 
11 

11 

11 
13 
13 

13 

13 

13 
13 

13 
13 

13 
13 
13 

15 
15 

19 


Hour. 


h  m 

9  62  p.m. 

9  56  pjn, 

10    7  pan. 

10  54  pjn, 

0  47  am 
2  30  a.m. 

9  35  p.m. 

About  10  0 
p.m. 

0  58  i 

1  43  a.m. 

1  59  a.m. 
9    2  a.m. 

2  16 
2  22 


Ibid 

Wolverhampton. 


Tollbridge  Wells 
(Kent). 

Prestwitch(Man- 

chester). 
Hawkhuxst 

(Kent). 
Ibid,,, ,.„ 


2  48 

3  0 

3    4 

8  50 

9  23 

2    9 
2  31 

11  12 

0  17 


a.m. 
a.m. 

a.m. 
p.m. 
p.m. 

a.m. 
a.m. 

p.m. 


Place  of 
Observation. 


Hawkhunt 

(Kent). 
Ibid 


Ibid... 
Ibid.., 


Ibid. 
Ibid. 

Ibid. 
Ibid. 

Ibid. 
Ibid. 


Ibid 

London 
Ibid 


Hawkhnrst 

(Kent). 
Ibid 


Ibid. 
Ibid. 


Apparent  Size. 


= Regain*  .** 
=3rd  mag.* 
■DeacboU 
:2nd  mag.* 

= 2nd  mag* 

>  l»t  mag.* 
Nearly-*. 

= lit  mag.* 

=3rdmag.* 
= 2nd  mag.* 
=3rdmag.* 

=2nd  mag.* 

=3rd  mag.* 

=3rd  mag.* 
=2nd  mag.* 

=2nd  mag.* 
=3rd  mag.* 

= 2nd  mag.* 
= 2nd  mag.* 
=2nd  mag.* 


=Arcturus ... 
=3rd  mag.* 

;3rd  mag.* 

=2nd  mag.* 


White 

Flame  colour. 

White 

Yellowiih 


Colour. 


Flame  colour., 
Bright  white. 


1*5  second  .. 

1  second 

1*7  second  •• 
1*2  second  .. 

1-5 


White 
White 


Yellowish.. 
White 


White  . 
Yellow. 

Yellow 
Yellow 

Yellow 
White  . 
White  . 


Like  Arctnrns2: 
White  ... 


White 


White 


Duration. 


1*1  seeond 
0*6  second 

0*8  second 

0*8  second 

0*5  second 
0*4  second 

0*7  second 
0*3  second 

0*5  second 
1  second  ... 
1  second  ... 


3 1 
1  second  , 


0*8  second 
0*9  second 


Position,  or 

Altitude  and 

Asimntii. 


Across/1 
•  Hydrc 
Fromp  to«l 

From  /3  to  i  (j9\ 
Leonis. 

From  3  Leonis  j 
d    Leonis 
noris. 

Across  ft  Bootii  { 
rUerculis.       i 

From  nearly  o*/ei 
head     north- 
wards. 

From  Polaris  


FromwtoiLeoBM 

From  p  Mcnali  to 

Y  Virginis. 
To  p  Bootis,  hitfj 

way  from  9  Her^ 

cutis.  J 

From  w  to  f  («,  tt 

Herculis,  sod  aal 

Car  beyond. 
From     r    Csnhiffl 

Venae     to     d 

Come     Bens. 

(Bode). 
From  *  Lyncis J 

From  a  Drsoou 
to  I  Unas  Mi- 
noris. 

Centre  \  (•,  0) 
OphinchL 

From  f  (ji  Cygni* 
t  Pegasi)  to  * 
PegasL 

From  0  to  •  DrsH 
conis.  i 

From  p  to  •  Unaj 
Minimi. 

From  p  Urn*  Mi- 
noris to  II  Di*- 
conis. 

From  r  Bootis.**.** 

From  r,  two4birfi 
of  the  coarse  to 
o  Virginis. 

From  N  Csmelo- 
pardali to*  Una 
Mejorie* 

Prom  i  (y,  0  Dis- 
conis  to  p  Un* 
Minorit.  I 
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Appearance 
and  its 


;  Train,  if  any, 
and  its  Duration. 


denljr. 


Disappeared  sud- 


appearance 


appearance 


20° 
8°.. 
20° 
80° 


Left  a  bright  train, 


Faded  away.    Left  a 
luminous  streak. 


15°  

Long  flight 


long  30* 


Na  train  or  sparks  .. 
Left  a  train  lor  1  seconds. 
Stellar  nucleus.    Bright... 

Stellar  nucleus.   Bright.. 

Brushy  appearance    


30° 
6°... 


So  train  or  sparks  , 
Brushy  appearance 

Bright  nucleus    .... 


Bright  i 

Ko  train  or  sparks  , 

No  train  or  sparks  < 


Stellar  nucleus.    Bright., 

A  fine  shooting-star;  left 
aioef  train  iorl  second- 


Length  of 
Path. 


Directed  from  e  Virginia 
Directed  from  a  Virginis 
Directed  from  ?  Virginis  Slight 
Directed  from  a  Virginis 


Directed  from  9  Virginis  Slight  aura 


Shot  diagonally 


15° 
20° 


15° 

10° 
5°... 


15d 


6°.. 
20° 


Direction;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Reddish  aura  

aura  .,., 

Aura  about  the  nucleus 


Directed  from  oHerculis 


A  fine  shooting-star 


Directed  from  •  Herculis 


Directed  from  /S  Herculis 

Directed  from  I  Herculis  Very  rapid 


Directed  IromMHerculis 
Directedfrom  ft  Herculis 

Directed  fromK  Herculis 


Directed  from  d  Virginis 


Directed  from  •  Lyne., 
Directed  from  «  Lyra).. 


Remarks. 


Long  and  rapid 


Rapid 


Slow,  foreshortened  ap- 
pearance. 


Observer. 


A.  S.  Herschel. 

Id. 

Id. 

Id. 

Id. 

Communicated 
by  T.  M.  Sim- 
kiss. 

J.Pope. 

R.  P.  Greg. 
A.  S.  Herschel. 
Id. 

Id. 

Id. 

Id. 
Id. 

Id. 
Id. 

Id. 

T.  Crumplen. 

Id. 

A.  S.  Herschel. 
Id. 

Id. 

Id. 
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REPORT — 1864. 


Date. 


Hoar. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1864. 
Apr.  20 


20 
20 

20 

20 
20 

20 
20 

20 

20 

20 
20 

20 

20 


h  m  s 
0  40  a.m 


0  53  a.m 

0  59  a.m 

1  28  a.m, 

1  57  a.m, 

2  25  a.m. 


2  25  30 

a.m. 

2  29  30 

a.m. 


2  40  30 
a.m. 


2  40  a.m. 


2  55  30 
a.m. 

3  30  a.n 


10  46  p.m. 
10  55  p.m. 


2011  26  p.m. 
20  11  36  p.m. 


20  11  40  p.m. 
21 11  20  p.m 
2511  30  p.m. 


Hawkhnrtt 
(Kent). 

Ibid 

Ibid , 

Wolverhampton 

Hawkhurst 

(Kent). 
Ibid 

Ibid 

Ibid 

Ibid 


Trafalgar  Square 
(London). 

Hawkhurst 

(Kent). 
Wolverhampton 

Hawkhurst 
(Kent). 

Ibid 

Ibid 

Ibid 

Ibid 

Wolverhampton 

Nuneaton 
(Coventry). 


—  1st  mag.*... 

-1st  mag.* 
—2nd  mag.* 

—3rd  mag.* 

=2nd  mag.* 
«2nd  mag.* 

— 1st  mag.* 
—2nd  mag.* 


Orange  yellow 


>lst  mag.*    , 
Nearly- ^. 


White  . 
Yellow 

Blue    . 

Yellow 
Yellow 

Yellow 
Yellow 

White  . 


0*8  second 

0*7  second 
0*7  second 


>lst  mag.* 
Nearly- V. 


Bright  blue . 


*3rd  mag.* 
-V 


Dull 

Golden  red . 


0*9  second 
0*7  second 

0*8  second 
0*9  second 

0*9  second 

}  second 
0*6  second 


-2*  mag.*... 
—1st  mag.* 

—3rd  mag.* 
—3rd  mag.* 

—3rd  mag.* 

>*    

3>V 


Yellow. 


Yellow,  at 
orange. 


lastl 


0*6  second 
2  second 


White 
White 


1  second  , 
1  second  , 


White , 

Silvery  blue., 
Pale  blue 


0-9  i 

Very  rapid  . 

4  seconds; 
very  slow. 


From  1  («,  p)  He 

cnlis     to    4    { 

Ophiuchi,  y  He 

cnlis). 
To  x  from  i  (3, 4 

Draconia. 
To  t  (fi,  m)  Boot! 

halfway  from 

Herculis. 
From  y  Ursa?  II 

noria  to  40  Dn 

conia. 
From  X  to  *  Opbi 

uchL 
From      1°     aboi 

•    Lyras    to  i 

Lyras. 
From  |  (if,  *)  to  j 

(r,  X)  Cygni. 
From  £   («  Lyn 

t  Herculis),  haU 

way  to  d  Dn 

conia. 
To  •  Bquulei,  hall 

way  from*  Del 

phini. 


Disappeared  at  ahi 
tude  5°, 2*°  W 
of  magnetic  S. 

Fell  vertically  to  < 
DelphinL 

From  overhead  to 
wards  the  ea* 
horizon. 

From  £  («,  «)  Dra 
conis  to  v  Ursi 
Minoria. 

From  \  (ji  Bootb 
i  Draconia)  to  1 
Bootas  and  4* 
beyond. 

From  if  Herculis  h 
g  Coronas. 

On  a  line  from  t 
Draconia  to  { 
(O,  N)  Camelo 
paxd&h.  Centu 
midway. 

From  }(i7,<r),  half 
way  to  t  Her 
cubs. 

From  overhead,  de- 
scended to  the 
west  horizon. 

From  p  to  r  Vir. 
ginia. 
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Appearance;  Train,  if  any, 
and  its  Duration. 


Length  of 
Path. 


Direction;  noting  alio 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


!dt  a  white  train  for   1 


Left  t  Cunt  thin  train. 


Very    bright.  Stellar 


Mature    (compact)     ap- 
pearance. 
Fine  in  light  and  colour. 


Disappeared  at  greatest 
brightness,  tearing  a 
white  train  at  the 
spot  for  4  seconds. 

Threw  off  some  dull 
sparks  at  disappear- 
ance. Left  a  train  5C 
long. 

No  tram  or  sparks , 


10° 


Left  a  bright  train  . 
No  train  or  sparks  . 


a  train  for  1  second. 


Xo  train  or  sparks  . 
Xo  train  or  sparks  , 


10° 


Kotrtin  or  sparks 

Uft  along  bright  train. 


Wett-defined  disk.     Left 
no  train. 


Directed  from  •  Lyras., 

Directed  from  •  Lrne.. 
Directed  from  Lyra    ., 


A.  S.  IlerscheL 

Id. 
Id. 

T.  M.  Simkiss. 


Directed  from  Lyra 
Directed  from  Lyra 

Directed  from  Lyra 
Directed  from  Lyra 


Directed  from  Lyra    ... 


No  train  or  sparks  . 

No  train  or  sparks  . 
No  train  or  sparks  . 


Corresponds  to  Trafalgar 
Square,  2h  40"  a.m 


Directed  from  Altair  , 


Directed  from  Lyra 


3h   15m   a.m.;      dawn 
began. 


A.  S.  Herschel. 
Id. 

Id. 
Id. 

Id. 

T.  Crumplen. 


A.  S.  Herschel 

Communicated 
bv  T.  M.  Sim. 

A.  S.  HerseheL 


Directed  from  Lyra 


Last  4°  of  the  course 
considerably  deflected 
towards  Ursa  Major. 


Id. 

Id. 
Id. 

Id. 


Communicated 
by  T.  M.  Sim. 
kiss. 

T.  M.  Simkiss. 
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HBPOET — 1864. 


Date. 


Hour. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1864 
Apr.  29 


h  m 

8  46  pan. 


Hawkburtt 
(Kent). 


= Arc  turns  . 


29 
May  4 

13 

14 

17 
17 


10  20  pan. 
10  58p.m. 

8  28  p.m. 

9  24  p.m. 


Ibid. 
Ibid. 


-3rd  mag.* 
-2nd  mag.* 


Pujcharnand 
(France). 


3  >»  Venus 


Greenwich 


June  6 


8    0  p.m 


4    0  pun, 

10  45  p.m. 
10    1  p.m. 


9  48  pan. 


11    4  p.m. 
0  10  a 

0  17  a 
0  56  a.m. 


MontaubanfTou. 
louse,  France). 


Weston  -  super 
Mare. 

HawkhurBt 

(Kent). 
Hay  (S.  Wales). 


Paris  (France)... 


Wolverhampton 
Ibi4 ... 


=>  2nd  mag.* 


>»  full  moon 


Large  meteor 


=»»  Lyre 

3  or  4  >  n 


6  >  Venus  . 


Ibid. 
Ibid. 


=-2qd  mag.* 
=  lstmag.# 

= 2nd  mag.* 
■»  2nd  mag.* 


Like  Arcturus  2  seconds, 


White 


0*9  second 


Yellow 

Brilliant  white 


White 


White 


White 

White,  like  If. 


1  second ... 
2$ sees.;  slow 

0*5  second  .. 

3  to  5  seconds 

2  or  3  seconds 
Slow  motion. 


From  /3  Urss  II 
noris  to  Polari 
and  ;  u  fi 
beyond. 

Centre  i  Bootis  . 

Fromo  Draconiil 
i  (p  Draeonis, 
Cephei). 

From  I  Draconiil 
•  Cephei. 


Nucleus,   tail, 
and   frag- 
ments white. 


Bluish  , 
White  . 


White  .... 
Pale  blue . 


2  seconds.. 
2  seconds.. 

i  second  .. 
2  seconds.. 


10 


10    0  p.m. 


8    0  pan. 


St.  Heliers 
(Jersey). 

Bagshot(Snrrey) 


Quarter     diameterjYellow . 
of  the  moon. 


Large  meteor  , 


Ruddy  , 


Slow  motion... 


Almost     mo- 
mentary* 


Saw  about  8C 
of  a  meteor  in ) 
altitude  •Cfl 
azimuth  10c 
of  that  star. 

From  Leo,  pan 
east   of    Situi 
and  Spica  to 
few  degrees  n 
low  Jupiter. 

Descended  frot 
altitude  45°  do 
N. 

Between  Aurij 
and  Gemini. 

Blazed  out  J  or 
of  the  distant 
from  Jupiter  i 
Spica. 


From  between  C4 
ronaandthete 
of  Hercules  t 
between  Persei 
and  Capella. 

From  8  Cygnito 

Persei. 
From       overbeac 

halfway   to  tfa 

N.E.  horizon. 
From  r  Virginis  t 

the  horizon. 
From     c     Cassiii 

peise   to  «  in 

rigae. 
In  the  S.E.,  st  a 

altitude  of  abon 

20°. 

In  the  S.E.  skj 
altitude  aboq 
30°. 


Digitized  by  CjOOQIC 


A  CATALOGUE  OF  OBSERVATIONS  O?  LUMINOUS  METEORS. 


45 


Appearance;  Train,  if  any, 
ind  its  Duration. 


Length  of 
Path. 


Direction;  noting  alto 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


So  train  or  sparks  , 


50° 


Interrupted  view,  cloudy 
sky. 


No  train  or  sparks  , 
tfo  train  or  sparks  . 


Directed     towards     p 
Bootis. 


like  a  candle- 
flame,  and  disappeared 
with  two  flashes. 


Diffused      considerable 
light. 


A,  S.  HersoheL 

Id. 
Id. 

Les  Moades.' 


Streak. 


*\ 


Tailed  meteor.  Burst  with 
a  ekmd  of  sparka,  leaving 
a  white  streak  for  15  or 
30  minutes  by  different 
accounts. 

A  globe  and  conical  tail  of 
light. 


/ 


iCygni. 


W.  C.  Nash. 


See  Appendix  (No.  III.) 
(Meteorites  of  Or- 
gueil). 


In  fun 


No  train  or  sparks  , 


10°  or  16°.. 


Fell  vertically . 


At  first  a  minute  falling 
star;  suddenly  blazed 
oat  on  a  level  with 
Japiter,  and  falling  4° 
or  5°,  attained  three 
or  four  times  bis 
brightness. 

Circular,  with  compact 
conical    tail        Broke 

1  iato  threa    fragments, 

I  which  advanced  3°  or 
4°  before  they  diaap- 

I   pssred. 

iLeft  a  short  train;  no 

1  sparks. 

Left  a  long  train 


16° 


100° 


Quite  vertically  down... 


Went  out  with  a  scat- 
taring  of  sparks. 


Diffused  a  considerable 
light ;  left  no  streak. 


No  train  or  sparks  . 
^o  train  or  sparks  . 


Fall  vertically . 


Ukos  globe  of  light 


&*«*  into  sparks  before 
froppsaring. 


20°  or  30°. 


Downwards  from  right 
to  left.  Very  little 
inclined  from  horl 
aontaL 

From  left  to  right,  in- 
clining downwards. 


*  Comptes    Ren. 
dus/ 


Communicated 
by  W.  H.  Wood. 

A.  S.  HerscheL 

T.  W.  Webb. 


Comptes    Ren- 
dus.' 


T.  M.  Simldss. 

Communicated 
by  T.  M.  Sim 
kiss. 

T.  M.  Simkiss. 

Id. 


Communicated 
by  A.  S.  Her 
schel. 

J.Robertson. 
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REPOET — 1864. 


Dtte. 


Hour. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1864. 
JuneSO 

July  4 


h    m 
10  52  p.m 

9  57  p.m 


A  few  mi- 
nutes be- 
forel0p.m. 


Wolverhampton 
Ibid , 


Bcttws-y-Coed. 
R.  Conway  (K 
Wales). 


10    0  p.m 


0  30  a.m. 


Greenwich 


Fairseat, 
Wrotham 
(Sevenoaks). 


16  10  55  p.m. 

20  10  45  p.m 

21  0  50  a.m 
24  10  5  p.m 
28  9  40  p.m 


Hawkhurst 
(Kent). 

Wolverhampton 

Ibid 


-3rd  mag.* 


Pale  blue. 


Half    diameter 
the  moon. 


of  Greenish  white 


H  second 

About  4  sees. ; 
deliberate 
speed. 


Prom  fi  Ophiucl 
to  y  Herculis. 

Disappeared  abo^i 
Jupiter,  near  , 
Librae. 


■  12-inch  globe  at 
200  yards. 


Livid  white ...  Slow  ;  5  or  6  Appeared  to  be  t 

seconds.        the  head  of  Con  wa 

valley,  due  S. 


= Jupiter., 


Half  the  size  of  a 
full  moon  at  the 
same  altitude. 


Bright  golden 
colour. 


Bluish  white...  2  seconds From  e  Ursc  hU 

joris  to  a  poin 
below  Spica  Vii 
ginis. 


A  few  seconds  First  seen  in  S.E. 
at  altitude  abou 
I     10°. 


28 
28 

29 
29 


10  52  and 

10  53  p.m. 

11  50  p.m. 


1  5  a.m. 

2  34  a.m. 


Beeston  Obser 
vatory. 

2i  miles  N.W, 
from  Wolver- 
hampton. 

Wolverhampton 


Ibid. 

Ibid. 
Ibid. 


=2nd  mag.* 

«  3rd  mag.* 
—2nd  mag.* 
Large  meteor 
3;>2*    

Two  meteors = 2nd 

mag.* 
2;>* 

lit  mag.* 
;>2nd  mag.* 


Bright  white .. 


Greenish  , 
Blue  .... 
Blue  .... 
Orange.... 


Orange      and 

blue. 
Intense  white 


Bright  orange 

colour. 
Red 


1*3  second 


1  second 

1  second 

Slow  motion.. 

5  or  6  sees. ; 

very     slow 
motion. 


From    c    Herculis 

halfway     to    < 

Lyne. 
From  «  Pegasi  U 

(5  Aquarii. 
From  «  to  x  UrM 

Majoris. 
Due  N„  alt  50° 

rose  upwards. 
FromS.W.,alt.350 

to   N.N.W.,  alt 

35°. 
From  *   Cygni  to 

«Draconis. 
From  S.W.,  alt.  30°, 

to  N.W.,  altitude 

30°. 
From  \  Ursa?  Ms- 

joris  to  Arctium 
From  •Cygni to* 

Draconis. 
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Appearance;  Train,  if  any, 
and  ita  Duration. 


Length  of 
Path. 


Direction;  noting  alio 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


left  a  abort  dull  train 

the  bead  flaming,  with  a 
long  sparkling  tail. 


tail  twenty  times  longer 
thaa  the  head.  Outline 
of  the  meteor  uncertain, 
and  moving,  dose  to  the 
Left  a  dusk-ashy 
across  the  aky  for 
&ttle  time. 


Directed  from  Polaris.. 


Prom  left  to  right,  about 
30°  from  horizontal, 
downwards. 


Train  seen  1  second 


25°  to  30°. 


A  brilliant  ball  of  fire,  the 
light  of  which  exceeded 
that  of  a  fall  moon. 
Vamshed  suddenly 
Collapsed  like  a  soap. 


Stellar  nucleus.    No  train 
left. 


Left  a  long  thin  train.. 
Left  no  train  ........... 


Burst    into  a  shower  of 
sparks ;  left  a  train. 

Left  a  firm,  distinct,  un 
changing  train  of  mode- 
rate length. 

little  or  no  trains 


Long  feathery  train 


Left  a  short  feathery  train 
Left  a  long  train 


/ 


S.W.  toN.E.,  or  nearly 
S.  to  N.,  with  a  de- 
cided dip. 


No  other  meteors  above 
5th  magnitude  ob- 
served on  the  same 
night. 


T.  M.  Simkiss. 

Communicated 
by  T.  M.  Sim 
kiss. 

H.  Holiday. 


Partially  cloudy ;  meteor 
seen  this  side  of  the 
clouds. 


W.  C.  Nash. 


No  tail  and  no  train  of 
sparks  that  could  be 
observed,  but  any 
track  it  may  have  left 
was  hidden  by  trees. 


Communicated 
by  W.  E.  Hick, 
son. 


Full   moon,   no    other 
meteor  in  30  minutes. 


Horizontal ;  left  to  right 


Horizontal ;  left  to  right 


Giving  time  for  remarks 


A.  S.  HerscheL 

T.  M.  Simkiss. 

Id. 

Miss  Wilkinson. 

J.  Mayfield. 

T.  M.  Simkiss. 
T.Lowe* 

T.  M.  Simkiss. 
Id. 
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fc»om*--1864. 


Date. 


Hour. 


Place  of 
Observation. 


Apparent  Site. 


Colour. 


Duration. 


Portion,  or 
Altitude  and 

Aiamnth, 


1864. 
July  29 


29 
29 


h  m 

10    0  p.m, 

10    5  p.m, 


10  44  p.m. 
10  45  pm 


Wolverhampton 
Ibid 


Weston  -  super 

Mare* 
Greenwich  


— 2ndmaa>* 
>¥    

—3rd  mag.* 
—1st  mag.*.. 


29 

29 
29 

29 


29 


10  49  p.m, 

10  57  p.m. 

11  3  p.m. 

11  40  p.m, 


11  42  pan 


Midnight.., 


Weston  -  super 
Mare. 

Ibid 

Ibid  .... 


>lst  mag.* 

=8rd  mag.* 
•  Siriua  


Greenwich 


Ibid. 


Ibid. 


=2od  mag.* 


—4th  mag.* 


—3rd  mag.* 


SO 


0  10  a.m 


Ibid. 


3011    0  pan. 


30 
31 
Aug.  1 

1 
2 
2 


11  18  pan, 

0  30  aan. 

9  54  pan, 

9  57  pan. 

10  15  pan, 

10  15  pan. 


Weston  •  taper  • 
Mare. 

Wolverhampton 

Ibid 


Weston  -  toper  - 

Mare. 
Ibid 


Ibid. 


Beeston  Observa- 
tory (Notting- 
ham). 


>►  1st  mag.*  . 

—2nd  mag.*  , 

—  2nd  mag.*  . 

>»  1st  mag.*  , 

>  1st  mag.*  , 

—2nd  mag.*  . 

Large  meteor  , 


Bine    ... 
very  red 


Not  lest  than 
4  seconds. 


Bine 
Blue 


i  second  . 


Lessthanlsec 


Brilliant  blue 


Blue    ., 
Orange., 

Blue     .. 


Bio*    ... 


1  second 

t  second 
1}  second    .. 

;    less 
than  lsec 


Rapid  motion 


Momentary  • 


Very  rapid 
motion. 


Yellow. 


|  second 


Bine    .. 
Orange.. 
Bluish  white~|l 
Pale  yellow.. 
Colourless   .. 
Blue , 


2  seconds.. 
H  second 


motion^ 
i  second  .. 


From  CAqukst 
Serpentis. 

Prom  •  Serpsi 
to  %  Ural 
joris. 

From  c  to  e  Peg? 

From/IAodroroet 
carved  toward 
Andromeda?,! 
disappeared  » 
yPegast 


From  •  Lyre  tc 

Draconis. 
From  X  Aquile 
From  $r  Hercolii 

X  Serpentis. 

From  direction 

m   Lyre,  past 

across  0  Disc 

nis  to  0Dia< 

nis. 

From  the  direct* 

of  •Andromai 

patted     rspk 

across     Cygw 

and  disappear 

near  JCygni. 

A  meteor  appeal 

nearVulpeculM 

disappeared  sIom 

immediately  w> 

scarcely  any  p< 

ceptible  path; 

flash  only. 

From  a  point  * 

£Cygniacro» 

Aquuae  and  sbo 

15°  beyond  ts 

star. 

From  «  UmH 

joris  to  Cor  C 

roB. 

From«Aqaitet<i 

OphiachL 
From  o  to  x  Un 

Majoris. 
Fromc  Pegssiw 
Aquils. 
•  to*P^ 


alow  From 


From  x  to  A  Sag? 
tarii 

Moved  from  ^ 
to  S.W.,  atro 
the  zenith. 
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Appearance;  Train,  if  any, 
and  its  Duration. 


Length  of 
Path. 


Direction;  noting also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


So  train  left    

Left  a  short  train 


So 


Left  a  transient  train . 


Left  a   red   train    for  2 

seconds. 
Faint  train  


10° 


Less  than  1° 


'No  train 


Red  tail  for  2  seconds.... 


Left  no  train  

No  train  left   

Left  a  white  train 
JLeft  a  white  train 


Left  a  train . 


jSAndro-    •Andro- 
medse.       medas. 

% 

?PegasL 


Fell  perpendicnlsrly 


40° 


T.  M.  Simldss. 

Communicated 
by  T.  M.  Sim* 
kiss. 

W.  H.  Wood. 

W.  C.  Nash. 


W.  H.  Wood. 

Id. 
Id. 

W.  C.  Nash. 


Id. 


Id. 


Id. 


W.H.Wood. 

T.  M.  Simkisi. 

Id. 

W.  H.  Wood. 

Id. 

Id. 

Mist  Wilkinson. 


1864. 
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ttKPdftt-^1864. 


Date. 


Hour; 


Place  of 
Observation. 


Apparent  JSize* 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1864. 
An* 


210 


h  m 
55  p.m. 


2 


11  Sft  p.m. 

11  27    and 
11  29  p.m. 


3  8  30  p.m, 
4110  10  p." 
10  17  p.m. 


WolTerhampton 
Greenwich  


=2nd  mag.* 
= 1st  mag.*... 


Orange,  v 
Bine    .. 


li  second 


Ibid. 


Cherbourg 
(France). 

Hay  (8*  Wales)- 
Ibid 


10  22  p.m. 

10  35  pan. 

10  38  pjn. 

10  45  pan. 

10  50  p,m. 

10  57  p.m. 

11  3  pan. 


WolTerhampton 
Greenwich  , 


Small  meteors.. 

Large  fireball  .. 

1st  mag.*    ., 

=s  1st  mag.*    », 

;>2ndmag.*  ., 


Bine 


Yellowish 
Whitish  .. 


Rapid  motion.. 


Very  slow  mo- 
tion. 


Very  brilliant  me- 
teor. 


White  .... 
Blue    .♦., 


I  second  . 


Hay  (S.  Wales). 
Greenwich  


Hawkhnrst 
(Kent). 


Ibid. 
Ibid. 


411    8  pan. 


5   10 
to 

1  30 
§  2  85 


a.m. 

a.m. 
a.m. 


WolTerhampton 

Weston  -  super  - 
Mare. 

WolTerhampton 


=lst  mag.* 
=2nd  mag.* 
=3rd  mag.* 

=2nd  mag.* 
=3rd  mag.* 

= 2nd  mag.* 


Many  1st  and  2nd 
mag.  shooting- 
stars. 

=2ndmag.*  


Blue    

Colourless 

Colourless 
Colourless 


H  second 


Golden  yellow 


10  25  tun, 


IMd. 


;>2nd  mag.*  , 


White 


White 


li  second    .. 


2  seconds., 


From  3  Cssswpe 

toe  PerseL 
To  y  Draconis... 


Two  small  meta 
seen  beoei 
UrssMsjor. 


A  few  degn 
above  the  sod 
horizon. 

Centre  inlaws?  1 
tween  Wesjsai 
y,  /3  Draconit. 

Prom  «  Cyfnito 
Scutum  SoWet) 

Prom  m  Drsconit  | 

Arcturus. 
Passed  shore  d 

tail-stars  of  Ur 

Major  toe  & 

Otis. 
From  Scutum  & 

bieski  to  Bow  i 

Sagittarius. 
From     Vulpecd 

across     Coroi 

Boreahs. 
From    «  Cjgnit 

Head  of  Disco. 


From  l(fitl)* 
gasi  nearly  to 
Pegasi. 

From  }  (fit  * 
Pegasi,  neri 
to  »Pegsn\  ii 
clining  towsrt 

From  «  Aquile  < 
*  Serpeatb. 

Radiant  uesr  ti 
Pleiades. 

From  •  Cetf  tc 
wards  the  tout 
herbs** 


From  i>  Ur»Mi 
joristol2Comi 
Berenices. 
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Appearance;  Train,  if  any, 
and  its  Duration. 


Length  of 
Path. 


Direction;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


^ftaahoxt  train 
?ram   .............. 


Short  paths 


Conical;  increased  as  it 
descended.  Burst  with 
s  shower  of  sparks. 

Left  a  transient  streak, 
brightest  and  broadest 
in  the  middle. 

Left  a  train 


No  train  or  sparks  , 


Fine  train ;  lasted  one 
i  second  after  meteor's 
i    disappearance. 

Brightest  at  middle  of  its 
coarse. 


Faint  train 


Left  a  golden-yellow  train 


Slight  train . 


Left  a  long  sparkling  train 


!*f  o  train  or  sparks 


No  train  or  sparks  . 


No  observed  uniformity 

of  direction. 
Directed  from   p   Pe- 

gasi. 

Inclination 
W.  E. 


A  great  number  of  small  T. 
meteors  all  night. 


'.  M.  Simkiss. 
W.  C.  Nash, 


s 


From  W.S.W.  to  E.N.E 


N.N.E.  to  S.S.W.  ... 


Down  the  following 
branch  of  the  Milky 
Way. 


Directed  from  «  Dra- 
conis. 


Brijght  and  steady 


General    direction    to- 
wards p  TaurL 


Id. 

'GalignanL' 

T.  W.  Webb, 

Id. 

T.  M.  Simkisa, 
W.  C.  Nash, 

T.  W.  Webb. 

W.  C.  Nash. 

Communicated 
by  A.  S.  Her- 
scheL 

Id. 
Id\ 


T.M.  Simkisa. 
W.  H.  Wood, 

T.M.  Simkisa. 


Id. 
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REPORT — 1864. 


Date 


Hour. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1864. 
Aug.  6 


6 


6 


h  m 

9  12  p.m. 


9  22  p.m. 
10  18  p.m. 


Hawkhnrst 

(Kent). 


Ibid. 


=3rd  mag.* 
=3rd  mag.* 


Stanstead,SeYen 
oaks  (Kent). 


Somewhat  smaller 
than  full  moon. 


10  20  p.m. 


Fairseat,     Wro- 
tham  (Kent). 


A  small  disk,  but 
as  bright  as  the 
moon. 


White  on  first 
appearance 
but  the  two 
bodies  into 
which  it  di< 
▼ided  red 
and  bine. 


Dazzling  light 
blue. 


About  half  a 
minute. 


Passed     acrosi 
Andromedc  a 
y  or  m  Cass! 
peiss. 

From  £  (pPeaj 
X  Andromea 
to  *(/3  Pegasi, 
Andromedc). 

First  seen  in  t 
eastern   part 
the  hearens, 
an    altitude 
50°. 


In  the  eastern  skg 
from  altitude  6 
to  altitude  153 


10  21  p.m. 

11  4  p.m. 
11  6  p.m. 
11  15  p.m 
11  19  p.m. 

11  33  p.m. 

0  15  a.m. 
0  18  a.m. 


Luxembourg, 
Paris. 


Hawkhnrst 
(Kent). 


Fireball,  lf-3  > 
Venus. 


White,  then 
blue,  at  length 
green. 


3  seconds., 


Ihid, 
Ibid, 
Ibid. 

Ibid. 


Ibid 

Greenwich 


=3rd  mag.* 
=«  Lyre    ... 
= 2nd  mag.* 
=3rd  mag.* 

= 2nd  mag.* 

=2nd  mag.* 
=2nd  mag.* 


White 


i  second  ... 
Nearly  1  sec... 
Slow ;  H  mc. 
i  second  .' 


|  second  . 


Blue 


Quick 


Almost     mo- 
mentary. 


From  between  ijti 
/3  Persei(nesr 
Persei),  to  tl 
horizon,  N.W. 

From  below  0  Cs 
liopeic  to  belo 
P  Pegasi. 

Two  or  three  d 
grees  above  an 
left  of  q  Aqoaii 

From  2°  east  < 
Polaris  towsn 
Capella. 

From    i    (•  Ai 
droraedc,  /3  P< 
gasi)    to    i   ( 
Andromedc, 
Pegasi). 

On  a  line  fira 
y  Draconii  to 
Ophinchi,  nearl 
the  whole  wsy. 

Fromi(«,yPegai 
to  2°  above 
Aquarii 

From  Z  AquOss  t< 
wards  the  tout 
horizon. 
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Appearance;  Train,  if  any, 
and  its  Duration. 


Length  of 
Path. 


Direction ;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


5o  train  or  sparks  , 


So  train  or  sparks  . 


1  bright  white  oral 
ball,  mnch  larger  than 
Jupiter,  which  sepa- 
rated into  two  flam-' 
beaux  of  red  and  blue.1 
Both  suddenly  va- 
nished, one  a  little1 
before  the  other. 

(The  disk  was  small  but 
▼ery  brilliant,  and  va- 
nished suddenly  in  mid- 
air. 


i  a   first   magni-25° 
'    tode  star.      Disappear- 
ed when   two  or  three 
times  the  brightness  of 
Venus. 
Left  a  train     


Star-like.         Disappeared 
suddenly  at  brightest. 

Increased  until  disappear- 


So  train  or  sparks  . 

So  train  or  sparks  . 

No  train  or  sparks  , 
Left  a  faint  train    . 


From  S.  to  N.,  with  an 
inclination  towards 
the  earth. 


Almost    perpendicular; 
thus — 


Attracted  much  atten- 
tion about  Wrotham 
from  its  brilliancy. 


Communicated 
by  A.  S.  Her- 
schel. 

Id. 


W.Nunn. 


W.  E.  Hickson. 


Almost  sta- 
tionary. 


S.E.  to  N,W. 


On  a  line  from  B  Came- 
lopardi  to  «  Pegasi. 

Fell  slightly  south-east- 
wards. 


Centre  of  the  visible 
path  40°  B.  for  N., 
altitude  20°. 


Directed  from  *  Cygni.. 


15° 


G.  Chapelas,  and 
Coulvier- 
Gravier, 


Communicated 
by  A.  S.  Her- 
scheL 

Id. 


Id. 
Id. 

Id. 

Id. 

W.  C.  Nash. 


\ 
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REPORT — 1864. 


Date. 


Hour. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1864, 
Aug,  7 


h  m  8 

9  45  p.m 

9  50  p.m. 

9  55  p.in. 

10  42  p.m. 

10  42  p.m. 


Hawkhnrst 
(Kent). 

Ibid »••. 

Ibid 


=2nd  mag.* 

=3rd  mag.ft 
=  ¥ 


Ibid. 
Ibid. 


10  13 

10  16 
p.m. 

10  37 
10  40 


p.m. 
30 

p.m. 

p.m< 


Weston  -  super 

Mare. 
Greenwich  


=s2nd  mag.* 
= 1st  mag.* 

=2nd  mag.* 


Hawkhurst 
(Kent). 

Greenwich  , 


10  44  p.m 


10  45  p.m. 


Hawkhurst 
(Kent). 


Ibid. 


10  54 

10  58 

11  2 


p.m. 
p.m, 
pjn, 


Ibid. 


Hawkhurst 

(Kent). 
Ibid 


11    7  p.m 


Ibid. 


11  17 
11  20 
11  20 

11  20 
p.m. 

11  25 

11  25 


p.m. 
pjn, 
p.m. 

30 

p.m. 
p.m. 


Ibid 

Ibid 

Greenwich 


Hawkhurst 
(Kent). 

Ibid 

Greenwich  . 


=2nd  mag.* 


=2nd  mag.» 


=lst  mag.* 


=n. 


=3rd  mag.» 
=3rd  mag.* 
=3rd  mag.* 


=  1st  mag.*.. 


=3rd  mag.* 
=2nd  mag.* 
=3rd  mag.* 

=3rd  mag.* 

=  1st  mag.* 
Small  


Bright  white.. 


Red. 


Swift 


Bine 
Blue 


Reddish 


Blue 


White 


0*5  second  ... 
Rapid  motion 

Slow  motion  - 


Very       rapid 
motion. 


Slow  motion . 


Slow., 


Blue 


Rapid 


Blue  , 


Momentary . 


Through  Taurui 
Poniatowaki. 

Centre  5°  below  i 
Pegasi. 

On  a  line  from  < 
Pegasi  through  y 
Aquarii,  nearly 
to  the  horizon. 

From  b  Muses  to  * 
Arietis. 

In  Lacerta  

From  q  Ursse  Ma 

jori8  to  *  Bootii 
From  direction   ol 

y  Draconis  to  < 

Bootis. 
Nearly  to  8  Aquarii 

From  a  point  3C 
above  Polaris 
almost  to  *  Dra 
conis. 

From  *  Pegas 
towards  Cassia 
peia.  Passed  be 
low  i,  k,  X  An 
dromedae. 

From  under  t,  c, ) 
Andromeda?  U> 
wards  «  Pegasi. 

Centre  5°  W.  of  i 
Pegasi. 

Nearly  from  ^  to  ) 
Aquarii. 

From  3°  below  I 
Muscae  to  3°  be 
low  *  Arietis. 

Between  «  Lyra 
and  Head  oi 
Draco. 

From  1  Cygni  along 
the  Milky  Way. 

From  4  Cassiopeia 
to  <r  Cephei. 

In  N.,  fell  perpen- 
dicularly  toward  j 
the  horizon  iti 
Camelopardus. 

To  x  Persei,  half- 
way from  H  Ca. 
melopardi. 

ParaUel  to  and 
close  to  «,£Cygni 

Near  Cepheus ;  s 
short  path  only. 
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Appearance  ;  Train,  if  any, 
I      aid  its  Duration. 


Length  of 
Path. 


Direction ;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


So  trail  or  sparks  . 


Short 


?o  train  or  sparks ;  large 


12°  

6°  or  8° 


Directed  from  B  Came- 
lopardi. 

Directed  from  y  Andro- 
meda?. 


In  haze  of  horizon  . 


Tnia)  second 


Surrounded    by    aura    of 
sparks.  Train  1  second. 


No  train  . 


Short  path., 
Short  path., 


Directed   from  Cassio- 
peia. 


15° 


Sky  overcast  , 

Occasionally  cloudy 


Train 


15°  

7°  or  8° 


Directed  from  m  Andro- 
medse. 


Horizontal 


Left  a  fine  train  distinctly 
separated  from  the 
head.  ^ 


No  train  left  ..,., 


L«ft  t  train .. 
KoUaSaleft 


Short  course 


Short  course 


Directed  from  H  Came- 
lopardi. 

Fell  vertically 


R   etui  red   on 
of  the  last. 


Conformable  to  B  Ca- 
melopardi. 

Conformable  to  B  Ca- 
melopardi. 


Perpendicular. 


Communicated 
by  A.  S.  Her. 
scheL 

Id. 

Id. 


Id. 
Id. 

W.  H.  Wood. 
W.  C.  Nash. 


Communicated 
by  A.  S.  Her. 
scheL 

W.C.Nash. 


Communicated 
by  A*  S.  Her- 
achel. 


Id. 

Id. 
Id. 
Id. 

Id. 

Id. 

I* 
W.C.Nssh. 


Left  a  train  for  \  second. 


Communicated 
by  A.S.  Her- 
schel. 

Id. 

W.  C.  Nash. 
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REPORT — 1864. 


Date. 


Hoar. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1864 
Aug.  8 

8 

8 

8 

8 

9 
9 

9 

9 


h  m  8 
11  28  p.m< 

11  29  p.m. 

11  45  p.m. 

11  48  p.m. 

Midnight... 

0    4  a.m. 
0  13  a.m. 

0  17  a.m. 

0  50  a.m, 

0  52  a.m. 


Hawkhurst 
(Kent). 


Ibid. 


Ibid. 


Ibid. 


Greenwich 


=3rd  mag.* 
=2nd  mag.* 
=3rd  mag.* 

=  ¥ 

=2nd  mag.* 


Blue 


Ibid. 


Hawkhurst 
(Kent). 


=  1st  mag.*., 
=  ¥ 


Blue ;       very 

brilliant. 
Greenishwhite 


1  to  2  seconds 


Ibid. 


Luxembourg 
(Paris). 


Hawkhurst 
(Kent). 


Nearly=  If. 

Fireball,  2  >  Venus 


White 


Fireball  i  diameter  White,  green, 
of  full  moon.  and  yellow. 


Not  more  than 
H  second. 


From  e  Cygni  1 
/  Scuti  Someskj 

From  %  («,  fi)  to 
AquariL 

Nearly  to  Foma 
haut. 

From  7  Pegasi  to 
Piscium. 

Across  m  Coron 
Borealis. 

From  Cepheus  to  j 
Pegasi 

From    (*)  Musci 
halfway    to 
Andromeda?. 

From  v  Persd 
halfway  to  i 
Tauri  (Pleiades] 

Centre  10°  W.fros 
N.,  altitude  18° 
towards  the  K 
horizon. 

From  iCamclopar 
di  to  d  AurigK 
Reached  its  foil 
dimensions  neai 
i  Aurigts. 


8  50  pan. 

9  22  p.m, 
9  31  p.m. 
9  33  p.m 
9  52  p.m. 

10    1   p.m, 

10    1     7 
p.m. 

10    2    5 
p.m. 


Beeston    Obser- 
vatory. 


Ibid. 
Ibid. 
Ibid. 
Ibid. 
Ibid. 
Ibid. 

Ibid. 


=2nd  mag.* 

=3rd  mag.* 
= 3rd  mag.* 
=2nd  mag.* 
=  1st  mag.* 
=4th  mag.* 
=4th  mag.* 

=3rd  mag.* 


Orange    ... 

Orange  red 

Blue 

Orange  red 

Orange 

Colourless 
Colourless 

Colourless 


0*5  second 

0-1  second 
0*1  second 
0*2  second 
0*3  second 
0-1  second 
0*1  second 

0*1  second 


From  m  Opmuchi,) 

moving  toward* 

I  Ophiuchi. 
Across    •   Andro- 

medss. 
Upwards    throng* 

Cassiopeia. 
In  the  zenith  .. 

Across  Polaris.. 

N.  of   Nebula  in 

Perseus. 
Same    place    and 

similar    to   the 

tot. 

From  1°  Bk  of  ll» 
Persei. 
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ippearance;  Train,  if  any, 
and  ita  Duration. 

Length  of 
Path. 

Direction ;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 

Bemarks. 

Obser?er. 

lightest  in  middle  of  its 
course.    Long  train  left. 

Hegsn   suddenly;    broad 

Communicated 
by  A.  S.  Her- 
schel. 

Id. 

Id. 
Id. 
W.  C.  Nash. 

Id. 

Communicated 
by  A.  S.  Her- 
scheL 

Id. 

6.  Chapelts,  and 
Coulrier-Gra- 
rier. 

Communicated 
by  A.  S.  Her- 
scheL 

E.  J.  Lowe. 

Id. 
Id. 
Id. 
Id. 
Id. 
Id. 

Id. 

Short  course 
15°  

train. 
Strain  left   „ .„ 

Directed  from  «  Andro- 
meda). 

Grew  to  the  aize  of  Jupiter. 

No  train  or  spark*. 

Directed  from  y  Dra- 
conifl. 

i 

fmt  train    • 

30°  

T-dtaotrahi    ........,.,..., 

Short  path.. 

Left  no  train 

Directed  from  «  Penei 
From  S.  to  N 

Followed  by  a   train   of 

10°  

greenish  and  bluish  light 
At   frst  a  minute  star ; 

12°  

Directed  from  B  Came- 
lopardL 

|    widened   quickly  to    a 
brilliant     white     head 
greater  than  a  quarter 
of  the  moon,  followed 
by  a  greenish  neck  or 
fringe,  and  a  band  of 
gold- coloured      sparks. 
The  whole  vanished  to- 
gether suddenly.    Left 
no  train. 

Ho  train  .,,..--—♦..•••«««••• 

20°  

14°  

Streak  left     .  .»-..*" 

4°     

Streak ,.. 

7° 

Directed  from  Perseus... 
Directed  from  Perseus... 

*mk  ..«..,..,.*.— t*— t— 

s*eak  ..-» -~t-.TTT... 

1° 

S^reak            ,,„.„„„„... 

Screak    ,      

S° 

Downwards  at  an  angle 
of  40°. 
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repo^ — 1864. 


Date. 


Hour. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1864. 
Aug.  9 


h  m    s 
10    3  p.m 


10    4    6 

p.m. 
10    5  p.m 


10    6  10 
p.m. 

10    8  p.m. 

10  12  10 

p.m. 
1Q  14  p.m, 

10  17    5 

p.m. 

10  19  p.m. 


10  23  p.m. 

10  25  p.m. 

10  25  p.m. 

10  26  p.m. 


10  27  20 

p.m. 
10  30  p.m. 


10  31  p.m. 
10  32  p.m, 
10  32  p.m. 


Greenwich  ... 

Beeston    Obser- 
vatory. 
Greenwich  ... 

Beeston    Obser- 
vatory. 

Ibid 

Ibid 

Ibid 

Ibid 

Greenwich  

Beeston    Obser- 
vatory. 
Ibid 

Weston  -  super  - 
Mare. 

Ibid 

Beeston    Obser- 
vatory. 
Ibid 

Weston  -  super  - 
Mare. 

Ibid 

Greenwich  ... 


=3rd  mag.* 

=2nd  mag.* 
= 1st  mag.*.., 

=4tt  mag.* 

=2nd  mag.* 

=3rd  mag.* 
=2nd  mag.* 
=2nd  mag.* 

=lst  mag.* 

=3rd  mag.* 
= 1st  mag.*.., 

Larger    than    1st 
mag.* 

=3rd  mag.* 

=3rd  mag.* 
=  1st  mag.*.., 

=2nd  mag.* 

= 1st  mag.* 

= 1st  mag.* 


Blue 


1  second  , 


Prom  Equuleus  to 
wards  the  S.  bo 


Orange  red  ... 
Blue,  brilliant 

Colourless   .. 

Orange     

Orange    

Colourless  .. 
Red 

Bl«e 

Orange  red  .. 
Orange  red  .. 

Reddishyellow 

Blue    ... 


0*1  second  ... 
1  second  ...... 

0*1  second  ... 

0*2  second  ... 

0*1  second  ... 

0al  second  ... 

0*3  second  ... 


Across  Aries 


1  second . 


Orange  red  . 
Orange  red  ... 


Yellow 
Blue  . 
Blue    . 


iFrom  a  point  be 
tween  /3  and  « 
Pegasi  to  th< 
left  of  «  Pe 
gasi. 

Halfway  between  t 
and  J3  Peraei. 


Near  Polaris 


In  zenith 
In  zenith 


0*1  second 
0*7  second 

1*5  second 

1  second  .« 

0*1  second 
0*7  second 

1  second  .< 

2  seconds 

1  second  .. 


Across  »  Ursa?  Ma 
joris. 

From  «  Cygni 
across  Delphinui 
and  0  Aquilae 
disappeared  10( 
beyond  the  lattei 
star. 

Just  below  No.  11! 
Persei. 

From  y  Urse  Mi 
noris  towards  ? 
Bootis. 

From  *  Herculis  t< 
R.A.251°,Deci 
S   12° 

From  k.A.  268° 
Decl.  N.  7°,t< 
R.A.280°fDed 
S.3°. 

In  zenith     

From  1}  towards  ( 
Pereei. 

Through  (12),  (13; 
Camelopardi. 

From  R.  A.  75° 
DecLN.83°. 


To  Equuleus 
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lppearance;  Train,  if  any, 
and  its  Duration. 


Length  of 
Path. 


Direction;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


Sghi  train  . 


Streak. 
Train   , 


No  sparks 


Streak. 

Streak  . 
btreak 
Streak  . 


11° 


Fine  train,  lasted  2  sees... 


3°.. 
3°. 
18° 

45° 


Streak. 
Streak. 


?aO  of  sparks  for  2  seconds 


Streak  . 
Streak. 


Tsfl... 
Tsil... 
Trtin 


2°., 
14° 
25° 


Fine  clear  night  . 


Directed  from  No.  115 
Persei,  rose  nearly 
perpendicular  up- 
wards. 

Directed  from  No.  115 
Persei. 


Directed  from  No.  115 
Persei. 


Overcast  on  the  8th,  and 
partially  cloudy  on 
the  9th. 


Horizontal  

40°  left  of  -i-downwards 


Directed  from  «  Andro- 
meda. 


Slow 


W.  C.  Nash. 

E.  J.  Lowe. 
W.  C.  Nash. 

E.  J.  Lowe, 

Id. 

Id. 
Id. 
Id. 

W.  C.  Nash. 


E.  J.  Lowe. 
Id. 

W.  H.  Wood. 

Id. 

E.  J.  Lowe. 
Id. 

W.H.Wood. 

Id. 

W.  C.  Nash. 
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REPORT — 1864. 


Date. 


Hour. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1864 
Aug.  9 


h  m    s 

10  32  30 
p.m. 


Greenwich 


=  1st  mag.* 


Blue 


1  second 


10  35  p.m 

10  36  p.m 

10  37  p.m 

10  42  p.m. 


10  46  20 

p.m. 
10  47  p.m. 


10  48  p.m. 

10  51   p.m 

10  54  p.m 
10  57  p.m. 

10  59  30 
p.m. 

11  0  p.n 

11     2  p.ro. 

11    2  30 
p.m. 


11     2  30 
p.m. 


Weston  -  super 

Mare. 
Ibid 


Larger    than    1st 

mag.* 
=  lstmag.ft    ... 


Ibid. 


Beeston    Obser 
vatory. 


=2nd  mag.*  ... 
=3rd  or  4th  mag.* 


Blue 
Blue 
Blue 


Ibid. 


Hawkhurst 
(Kent). 

Beeston  Obser- 
vatory. 

Hawkhurst 
(Kent). 

Beeston  Obser- 
vatory. 

Weston  -  super  • 
Mare. 

Beeston  Obser- 
vatory. 

Hawkhurst 
(Kent). 


=3rd  mag.* 
=4th  mag.* 

=3rd  mag.* 


Orange  red 


i  second  ... 
1  second  ... 
1  second  ... 
0*2  second 

0*2  second 


Colourless   ... 


= Polaris 


=4th  mag.* 
=2nd  mag.* 
=2nd  mag.* 


Colourless   ... 

Blue    

Red 


0*1  second 
1  second  ... 
0*8  second 


Ibid. 


Ibid. 


=  «  Aquila).. . 
=2nd  mag.* 
=  «  Cygni  ... 


Bright  white.. 


Greenwich 


Small,  =5th  mag.* 


0*1  second 


From  the  centr 
of  the  space  be 
tween  Cassiopei 
and  Perseus  du< 
N.  towards  th< 
horizon.  Poin 
of  disappearance 
30°  perpendi 
cularly  belov 
Polaris. 

Through  (12),  (13 
CamelopardL 

a  Cassiopeia  to  \ 
Andromeda?. 

From  •  Cassiopeia 
northwards. 

5°  below  No.  Ill 
Persei. 


Tn  Cassiopeia  to- 
wards Polaris. 

On  the  line  front 
«  Lyre  to  « 
Herculis.  Centr* 
halfway. 

Near  Polaris   


From  2°  below  Po 
laris  to  i  Dra 
conia. 

In  Aquila    

From  /ito  e  Sagit 

tarii. 
From      near     11! 

Persei. 

From  Z  Draconis 
i  of  the  way  tt 
tl  Herculis. 

From  e  Aquila 
to  /  Scuti  So 
bieski. 

From  £  or  <r  Cephe 
across  I  Cygni  t< 
F,  K  Cerberi 
and  2°  or  3C 
further. 


A  short  path  of  3C 
or  4°  between 
Vulpecula  and 
Delphinus. 
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Appearance;  Train,  if  any, 
and  Ha  Duration. 


Length  of 
Path. 


Direction ;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


A  flash ;  left  a  train 


Streak. 


15° 
3°., 


Streak. 


Streak. 


Left  a  train. 


Streak. 
Tafl  . 
Streak. 


Left  a  train 


Left  a  pale  golden-yellow 
train  considerably  sepa- 
rated from  the  head; 
spindle-shaped,  shorter 
than    the    path,     and 

•  lasting  three-quarters  of 
a  second  after  disap- 
pearance of  the  head. 

No  train 


40° 


Horizontal 


To    N.,   falling    down 
towards   the  N.  ho- 


Directed  from  the  Ne- 
bula in  Perseus. 


Discordant 


Perpendicularly    down- 
wards. 


3°  or  4°  ... 


Vertically  downwards., 


W.  C.  Nash. 


W.  H.  Wood. 

Id. 

Id. 

E.  J.  Lowe. 

Id. 

Communicated 
by  A.  S.  Her- 
schel. 

E.  J.  Lowe. 

Communicated 
by  A.  S.  Her- 
schel. 

E.  J.  Lowe. 

W.  H.  Wood. 
E.  J.  Lowe. 


Communicated 
by  A.  S.  Her- 
schel. 

Id. 


Id. 


W.  C.  Nash. 
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REPORT — 1864. 


Date. 


Hour. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1864 
Aug.  9 

9 

9 

9 
9 

9 

9 

9 

9 


h  m     s 

11    3  p.m. 

11    5    7 

p.m. 
11    6  p.m. 

11    6  p.m. 
11    6  30 

p.m. 
11  10    5 

p.m. 
11  10  20 

p.m. 
11  10  40 

p.m. 
11  14    6 

p.m. 
11  15  p.m. 


11  18  p.m 


11  19  30 

p.m. 
11  20  p.m, 

11  22  30 

p.m. 
11  23  40 

p.m. 


11  24  25 

p.m. 
11  25  p.m. 

11  26  p.m 

(2  meteors). 


Greenwich  , 

Beeston    Obser. 

vatory. 
Weston  -  super . 

Mare. 

Ibid , 

Beeston    Obser 

vatory. 
Ibid 

Ibid 

Ibid 

Ibid , 

Greenwich  

Ibid 


Beeston  Obser. 
vatory. 

Weston  -  super  ■ 
Mare. 

Beeston  Obser- 
vatory. 

Ibid , 

Ibid 

Ibid 

Greenwich  , 


=  1st  mag.* 

*  2nd  mag.* 

*2nd  mag.* 

-2nd  mag.* 
=2nd  mag.* 

-4th  mag.* 

3  3rd  mag.* 

■  5th  mag.* 

■ 4th  mag.* 

=  1st  mag.* 


Bluish  white... 


Blue 
Blue 


•  Venus 


Orange 


=2nd  mag.* 


Larger    than    1st 

mag.* 
«lst  mag.*    ... 


=  lst  mag.* 


Orange  red  , 

Red 

Yellowish..., 
Yellowish.... 


Yellowish.. 


=  4th  mag.* 

—2nd  mag.*  I  Yellowish., 

No.  1  -2nd  mag.*  Both  blue 
No.  2  =  4th  mag.* 


11  26  p.m 

11  27  p.m 

11  29  10 
p.m. 


Weston  -  super  • 

Mare. 
Beeston    Obser. 

vatory. 
Ibid , 


-2nd  mag.* 
-5th  mag.* 
-2nd  mag.* 


Blue     

Yellowish... , 
Orange  red  , 


H  second 

0*2  second 
1  second  ... 


To  Delphinus  . 


Near  E.  horizon  , 
i?to£Pegasi  .... 


Blue     

Colourless   ... 

Colourless    ... 

Colourless   ... 

Colourless   ... 

Colourless   ... 

Blue     


1  second 

0*2  second  .. 


jj  to  g  Pegasi 
InS 


0*1  second 
0-1  second 
0*1  second 
0'1  second 
I  to  2  seconds 

1  to  2  seconds 
0*2  second  ... 


In  Perseus 


Through  e  Cassio 

peiss. 
Through  115  Perse 

Near  115  Persei... 

To/3Bootis    


2  seconds., 

Rapid  

Rapid  .... 


Rapid 
Rapid 


Each  lasted 
second. 


1  second  . 
Rapid  .... 


Slow,  duration 
2  seconds. 


From  the  left  of  « 
Lyne  to  a  grouj 
of  small  stan 
near  y  Ophiuchi 

In  zenith 

•  Capricorni  to  y 
Sagittarii. 

Across  Polaris  anc 
over  Kochab. 

2°  below  x  Draco 
nis,  passing  half 
way  betweendaiu 
e  Ursa?  Majoris. 

From  $  to  y  Cassio 
peifc. 

From  Polaris  across 
Ursa  Minor. 

In  N.f  in  the  vici 
nity  of  Ursa  Ma 
jor:  No.  1,  fron 
the  direction  o 
Polaris  almost  U 
e  Unas  Majoris 
No.  2,  traversec 
a  short  distance 
in  the  directioi 
of  the  horizoi 
near  r\  Ursa?  Ma 
joris. 

From  ij  Ursa;  Ma 
jori8toCorCaroli 

In  zenith 

From  Zi°  abow 
No.  114  Persei 
across  e  Cassio- 
peia;. 
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Length  of 
Path. 


Direction ;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks* 


Observer. 


6  tram ;  lasted  2  sees.. 


30° 


Directed  from  «  Cassio- 
peisB. 


I 

Tel.. 


Lightning  at  the  same 
time. 


M 

■Urea*.. 
■i 

latnsk .. 
[prtsk. 
Ifctreak. 
(Streak. 


i 


Fell  together.      ... 
nly  a  glimpse  caught.. 


rain;  laited  2  seconds.., 


rise  train  •,  lasted  3  sees.. 


1° 

6° 

1° 

1° 

20°± 

30°+ 


Upwards 

Horizontally  towards  N. 
Moved  upwards 


Directed  from  y  Dra- 
conis. 


A  magnificent  meteor.. 


10° 


Moving  towards  AUtair. 


21° 


3i° 


Lightning  in  B.  at  the 
same  tune. 


No.l  =  15°; 
No.2=3°or 

4°. 


Two  meteors  appeared 
almost  simultaneously. 


W.  C.  Nash. 

E.  J.  Lowe. 

W.  H.  Wood. 

E.  J.  Lowe. 

Id. 

Id. 

Id. 

W.  C.  Nash. 
Id. 

E.  J.  Lowe. 
W.H.Wood. 
E.  J.  Lowe. 
Id. 

Id. 
Id. 
W.  C.  Nash. 


\! 


fhL 


**** 


Ursa  Major. 


Msnyiptrks 


2°., 

4i° 


Upwards . 


W.  H.  Wood. 
E.  J.  Lowe. 
Id. 
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REPORT 1864. 


Date. 


Hour. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  01 

Altitude  an< 

Azimuth. 


1864. 
Aug.  9 


9 


h  m    s 

11  30  27 
pjn. 


11  30  30 

p.m. 
(2  meteors) 


Beeston    Obser- 
vatory. 


*  1st  mag.* 


Red 


Rapid 


Greenwich 


Both  2nd  or  3rd 
mag.* 


Blue 


Bach  lasted  J 
second. 


me 
ing 
ingl 


11  30  45 

p.m. 

11  33  30 
p.m. 

11  37  35 
p.m. 

U  38    3 
p.m. 

11  38  10 
p.m. 

11  38  30 

p.m. 
11  38  40 

p.m. 

11  89  p.m 


11  39  p.m. 


11  39  30 
p.m. 


Ibid. 
Ibid. 


Beeston    Obser 
vatory. 


Ibid. 

Ibid. 

Ibid. 
Ibid. 


Greenwich 


Ibid. 


Small  

=2nd  mag.* 

—2nd  mag.* 

=  1st  mag.* 

=-3rd  mag.* 

= 2nd  mag.* 
•-2nd  mag.* 

—2nd  mag.* 
—2nd  mag.* 


Blue 
Blue 
Red. 
Red  . 


Lessthanlsec 
1  second 
Rapid  ... 
Rapid  ... 
Rapid  ... 


Yellow 
Yellow 


Rapid 
Rapid 


1  second . 


Ibid. 


Blue 


Blue 


1  second . 


From*  Andrea 
towards  ijAn 
ledse,  disapp 
ig5°be/brere 
-g  that  star. 
«  the  vicinity 
UrsaMajon  I 
directed  ope 
Ursae  Biaj< 
and  No.  2  pa 
a  few  degree 
the  right  o 
Unas  Majc 
direction  pan 
to  a  Unejoii 

*  and   7  U 
Majoris. 

From  the  righl 
m  Persd  to 
PerseL 

From  a  point  to 
right  of  •  Per 
to  /3  Persei. 

Prom0°30'beloi 
Arietistoa0 
below  yArieti 

1°  above /And 
meds5tol°abi 

•  Trianguli. 

>  above  y  to 

above  •  And: 

medtt. 
From  9  acrow 

Ursae  Minoris. 
Prom  0°  30'  ato 

/S  to  1°  show 

Arietis. 
On   the   right 

Perseus. 


From  a  point  1J 
to  the  left  of 
Aurig«  towar 
N.  horizon. 


I  second  , 


few  degrees  1 
of  the  pU<* 
preceding    * 
teor,  nearly  U 
same  altitude. 
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lppemaoe;  Train,  if  anj, 
ad  its  Duration. 

Length  of 
Path. 

Direction  ;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 

• 

Remarks. 

Observer. 

hntitmk 

16°  

No.  1=5°; 

No.  2=10° 

or  12°. 

10°  

These  meteors  appeared 
with  an  interval    of 
about  3  seconds  be- 
tween them. 

9 

E.  J.  Lowe. 

W.  C.  Nash. 

• 

Id. 

Id. 

E.  J.  Lowe. 

Id. 

Id. 

Id. 
Id. 

W.  C.  Nash. 

Id. 

Id. 

EI 

No  trail ... 

tinttnan 

10°  

tain  of  spark*  

fraia  of  sparks  

14°  

fais  of  sparks  .••......•.. 

faisofsparks 

toU  liable 2  seconds  ... 
Tuin  ... , 

8° 

10°  

/ 

tnaa  . 

8°  or  10°... 

/ 

Path  parallel  to  that  of 
the  preceding  meteor. 

/ 

i 
l 

WA. 

* 
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bspobt — 1864. 


Date. 

Hour. 

Place  of 
Observation. 

Apparent  Size. 

Colour. 

Duration. 

Position,  or 

Altitude  and 

Azimuth. 

1864. 
Aug.  9 

9 

9 

9 
9 

9 
9 

9 

9 

9 

9 
9 

9 
9 
9 

h  m    • 

11  41  31 

p.m. 

11  42    3 

p.m. 

11  43  30 
p.m. 

11  44  45 
p.m. 

11  46  p.m. 
(2  meteon.) 

11  46    5 

p.m. 
11  48  p.m. 

11  48  p.m. 

11  48  10 

p.m. 
11  49  32 

p.m. 

11  51  20 

p.m. 
11  52  p.m. 

U  53  p.m. 

11  55  30 

p.m. 
11  58  p.m. 

Beeston    Obser- 
vatory. 

Ibid 

=>4thma§.*    ...... 

=4<hmag.»   

= 2nd  mag.*  

=2ndmag.*  

— 2nd  mag.*  ...... 

Yellow 

Yellow     

Blue    

Rapid  

Rapid  

Across  Polaris    . 
From  8  Unas  Ui 

Greenwich  

Beeston    Obser- 
vatory. 

Ibid. 

1  second 

Rapid  

joris. 

To  a  point  midwi 
between  CapelJ 
and    0   Auriga 
from  11°  above. 

Across  Polaris 

Yellow 

One  from  41  Musd 

Ibid 

=3rd  mag.* 
""3rd  mugitt    .... 

Borealis  towiri 
the  east  horizai 
the    other  frai 
X      Andromedi 
across  9  Pegas. 

from   r  across  j 

Greenwich  

Ibid 

=2ndmag.#   

=2ndmag.«  ♦„... 

=2ndmag.#  

=lat  mag.*    

=2tfdmag.* 

=lst  mag*;  very 
brilliant.    ' 

—5th  *■»••  stars 

Blue    

1  second 

Leu  than  1 
second. 

Slow... 

Cygni. 
Across  the  Pleisdc 

Blue. 

Red 

towards  horizoi 

In  the  space  be 

tween  theuppc 
part  of  Aung! 
and  Perseus. 
1°  below  the  Nc 

Beeston    Obser- 
vatory. 
Ibid 

Yellowish 

Yellowish    ... 
Blue    

Rapid  ......... 

bula  in  Perseus. 
From  halfway  be 

tween  ft  and 

Cygni  across  j 

Delphini. 
From  p  Andromedi 

towards  Algenit 
Across  Ursa  Msjoi 

and  disappear* 

near  y  Ursa)  Mi 

joris. 

Ibid 

Rapid  ......... 

Greenwich  

Beeston    Obser- 
vatory. 
Ibid 

1  second 

=2ndmag.* 

=3rd  mag.*   

Yellow     

Colourless   ... 

••• 

Rapid  

^westofxfyS1 

to  fi  Herculi*. 
About   10°  beloi 

Ibid 

Slow 

Corona    Borealia 
coming  towards  N 
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Appearance;  Train,  if  any, 
and  its  Duration. 


Length  of 
Path. 


Direction;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


Directed      from      the 
Cluster  in  Perseus. 


34° 
11° 

17° 
13° 


Towards  Arcturus  . 


Path  parallel  to  those 
of  llh  39*  (No.  2) 
and  llh  39m  30\ 


Directed      from      the 
Cluster  in  Perseus. 


\ 


10° 

1°.. 
23° 


Exactly  parallel  path  to 
that  of  the  preceding 
meteor. 


17°  

15°  to  20°. 


M*A  MAJOR 


33° 


Coming  towards  N. 


Five  shooting-stars . 


Discordant 


E.  J.  Lowe. 

Id. 

W.  C.  Nash. 

E.J.Lowe. 
Id. 


Id. 

W.  C.  Nash. 


Id. 

E.  J.  Lowe. 
Id.    . 

Id. 

W.  C.  Nash. 


B.  J.  Lowe. 

Id. 

Id. 


_T2 
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EEPOET — 1864. 


Date. 

Hour. 

1864. 
Aug.  9 

h  m  • 

11  59  30 

p.m. 

10 

0  030 

10 

a.m. 
0  1  10 

10 

a.m. 
0  3  40 

10 

a.m. 
0  7  31 

a.m. 

10 

0  7  35 

10 

a.m. 
0  8  40 

10 

a.m. 
0  10  a.m. 

10 

0  13  a.m. 

10 

0  16  45 

10 

a.m. 
0  17  30 

10 

a.m. 
0  18  35 

a.m. 

10 

0  19  30 

i.m. 

10 

0  21  a.ra. 

10 

0  25  30 

a.m. 
(2  meteors.) 

10 

0  29  a.m. 

10 

1  15  40  1 

a.m. 

PUceof 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


Greenwich 


Beeston    Obser- 
vatory, 
[bid 


Ibid . 
Ibid. 


Ibid 

Ibid 

Greenwich 


Very  brilliant , 

=lst  mag.*  . 

=lst  mag.*  , 

=2nd  mag.*  . 

=lst  mag.*  , 

=  1st  mag.* 
=2nd  mag.* 
=2ndmag.*  , 


Ibid. 


Beeston,  Obser- 
vatory. 
Greenwich  .. 


Beeston    Obser- 
vatory. 


Ibid. 


Greenwich 


Bright  meteor. 

=3rdmag.*  . 
= 2nd  mag.*  . 
=3rdmag.*   . 

=3rdmag.»  . 
=2ndmag.*  . 


Blue    . 

Yellow 
Yellow 
Yellow 
Yellow 

Yellow 
Yellow 
Blue     . 


I  second  + . 


Rapid 
Rapid 
Rapid 
Rapid 


Rapid  .... 
Rapid  .... 
1  second  , 


Blue 


I  second . 


Colourless  ., 
Bluish  white. 
Yellow     


Slow  .... 
1  second , 
Rapid  .... 


Yellow 


Rapid 


Blue 


1  second . 


Ibid. 


No.  1,  =3rd  mag.* 
No.  2,  =Ut  mag.* 


Blue 


Rapid  motion. 


Beeston    Obser- 
vatory. 
Ibid 


=4th  mag.* 
=3rd  mag.* 


Orange  red. 


Rapid 


Fell  vertically  fra 
the  space  betwec 
Auriga  and  Pertet 
towards  horizon. 
Prom   t   across 

Pegasi. 
Prom   9   Delphi 

across  9  Antinoi 
Prom  y  TriaagnlL 

FromO°30'N.o( 
Cassiopeiss  ti 
wards  jSCephd 

From  t)  Peg! 
across  Lacerts. 

X  Draconis  aero! 
I  Ursss  Msjoris 

Passed  dose  to 
Pegasi ;  cent 
of  path  near  th 
star. 


From  p  Aqnarii  i 

a  point  near 

Aquarii. 
From  «  Tanri  pa 
pendicularlydowi 
Passed    about   \ 

below  Equolen 
From  No.  5  Dn 

oonis  to  n  Ura 

Majoris. 
Started      halfwi 

between  »  and 

Persei. 

From  a  point  mil 
way  between  «P< 
gasi  and  the  nor 
zon;  fell  alma 
perpendicularly  U 
wards  S.S.B.  hor 


Two  meteors  pum 
ing  parallel  part 
in  Pegasus ;  N< 

1  seen  before  N« 

2  by  less  than 
second. 


From  9  towards 

Persei. 
From  H  19  Canx 

lopardi  to  X  Dn 

conis. 


Digitized  by 


Google 


A  CATALOGUE  OF  OBSERVATIONS  OF  LUMINOUS  METEORS. 


69 


r- 

tppearance;  Traio,  if  any, 
and  its  Duration. 

Length  of 
Path. 

Direction ;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 

Remarks. 

Observer. 

Wis  

15°  to  20°.. 
17<>  

W.  C.  Nash. 

E.  J.Lowc 

Id. 

Id. 

Id. 

Id. 
Id. 
W.  C.  Nash. 

Id. 

E.  J.  Lowe. 
W.  C.  Nash. 
B.  J.  Lowe. 

Id. 

W.  C.  Nash. 

Id. 

E.  J.  Lowe. 
Id. 

Tesiq     ••••••.... 

Train ••.•.... 

Tram  ....••• 

4° 

Towards    1°   N.    of  « 
Arietis. 

Trim • 

90 

Train ...... 

14«  

27°  

Faint  train  ......---T-r 

5°......... 

12°  

\ 

■ 

Train   

4° 

Directed  from  y  Pegasi 

Train   ,.....*.» 

26°   

"Short  train  ...--»..»—- 

2° 

Directed  from  115  Persei 

Latter  portion  of  path 
curved  thus —  1 

I50  t 

1 

train  seen. 

No.  1,  about 

6°. 
No.  2, =15° 

1<> 

# ANDIIOVEM 

*            $'jrpcoAst 

Train  .*•••••••••...•••••••••• 

25°  

Twelve  small  meteors  in 
the  last  interval. 
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RBPORT — 1864. 


Date. 


Hour. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1864. 
Aug.10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
10 

10 

10 

10 
10 
10 


10 


10 


10 


h  m  s 

1  47  a.m. 

2  2  30 
a.m. 

2  '2  35 

a.m. 

2  28  a-m. 

2  31  a.m, 

2  32  a.m 

2  33  a.m. 

2  35  a.m. 

2  40  ajn 

2  41  a.m. 

2  42  ajn. 

2  43  a.m. 

2  44  a.m. 

%  47  a.m. 

2  53  a.m. 

2  57  a.m. 

3  1  a.m. 

3    2  a.m. 

3    3  a.m, 

3    6  a.m 


8  15  pan, 
8  45  p.m 

8  50  p.m. 


Beeston    Obser- 

▼atory. 
Ibid 

Ibid , 

Vogogna   (Pied< 

mont). 
Ibid 

Ibid 

Ibid 

Ibid 

Ibid 

Ibid 

Ibid 

Ibid 

Ibid 

Ibid 

Ibid 

Ibid 

Ibid 

Ibid , 

Ibid 

Ibid 


Hawkhurst 
(Kent). 

Baveno,      Lake 
Magriore 
(Piedmont). 


Stelvio     Pass, 
Bonnio 
(Lombard?). 


rSrd  mag.* 
-2nd  mag.* 
-2ndmag.« 
"2nd  mag.* 
*4th  mag.* 
=  1st  mag.* 
-4th  mag.* 
«4th  mag.* 
=3rd  mag.« 
=  1st  mag.« 
« 1st  mag.* 
-2nd  mag.* 

-3rd  mag.* 

■2nd  mag.* 
•3rd  mag.* 


■4th  mag.* 

:1st  mag.* 

«  Sirius. 

■  Sirius  


■3rd  mag.* 
-Sirius  


-Sirius or  If.  < 


Yellowish 
Reddish  .. 
Yellow 


Rapid  From  y  Triangul 

across  «  Arietii 


Rapid 
Rapid 


Slow;  1  sec... 


Like    the    largest 
rocket. 


Flame  colour. 


—  J  diameter 
the  moon. 


of  Orange  colour 


Slow  motion-. 


Moderate 
speed. 


y  Andromeda.... 
«  Andromeda;.... 

From  c  Pegasi  to 

Delphini. 
From  f  to  n  Fei 

sei. 
From  y  Pegasi  to 

Pisciam. 
FromXAodromed 

to/LacerUc 
From  •   to  «  P 

sdnm. 
From  «  Pegasi  to 

Piscium. 
From     Algol     t 

Musca. 
From  Z  to  0  Csssl 

peiss. 
From     c     Audn 

medse,    hatfin 

to  c  Piscium. 
From  «CassiopeiJ 

halfway  to /L« 

certas. 
From  «  Pegasi  to 

Piscium. 
From     y    Andn 

medse,    halfa 

to  «  Triangul*. 
From  c  to  c  Fend 
In    Cepheos    an 

Andromeda. 
From  «  to  a  Pe 

sei. 
In  Triangula  .... 

From  c  to  i  («,  t 
CepheL 


From  below  «  Lyt 


From  c  Pegasi  to 
Triangular 


Disappeared  ovc 
bead,  crossii 
the  zenith  fro 
S.W.  to  N.E. 
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lppenmce;  Train,  if  an  y, 
and  its  Duration. 


bun  

Taia  

lift  10  train 


Length  of 
Path. 


11° 


Left  no  train 


,Uft  t  train 
.Xo  train  left 

fctrsiakft 

1 


Xo  train  left 

i 

Left  a  train 


Both  meteors  left  trains.. 
Left  a  train 


kft  strain  for  4  seconds.. 


•  lym  itself  scarcely 
▼Jsihls  in  the  twilight. 

Disappeared  in  mid-air. 
Drew  a  train  like  i 
rocket. 


iSkape  oval.    Disappeared 
!   without  bursting. 


Longer 
flight  than 
usual. 


Direction;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Twelve  small  meteors  in 
the  last  interval. 

Five  smsll  meteors  in 
the  last  interval. 

2h  4»  30"  a.m.,  clouds 
came  over. 


Directed  from  B  Came- 
lopardi. 

Path  crooked  and  fore- 
shortened. 

Directed  from  B  Came- 
lopardi. 


Southwards 


From  S.W.  to  N.E. 


Remarks. 


Observer. 


Two  meteors  in  quick 
succession. 


E.  J.  Lowe. 

Id. 

Id.   • 

A.  S.  HerscheL 

Id. 

Id. 

Id. 

Id. 

Id. 

Id. 

Id. 

Id. 

Id. 

Id. 
Id. 

Id. 
Id. 

Id. 

Id. 


In  the  last  interval  of  Id. 
40  minutes  forty 
meteors  seen :  one 
third  of  the  sky 
visible;  clear  sky,  no 
moon. 


Seen  by  many  on  the 
Place  Beilevue. 


Communicated 
by  A.  S.  Her- 
scheL 

Id. 


Communicated 
by  R.  P.  Greg. 
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REPORT — 1864, 


Date. 


1864 
Aug.10 

10 


10 
10 
10 


10 


10 


10 


10 

10 
10 
10 


10 

10 

10 

10 

10 
10 

10 

10 
10 


Hour. 


h  m    s 

9    4  30 

p.m. 

9  22  p.m. 


9  29  p.m. 
9  31  p.m, 
9  34  p.m. 


9  35  p.m, 


10    5  p.m 


10  10  p.i 


10  13  p.m 


Lee,  Kent 
Greenwich 


10  14 
10  14 
10  16 


p.m. 
p.m. 
p.m. 


10  17  p.m 

10  19  pan 

10  21  p.m 

10  23  p.m. 

10  24  p.ra 
10  25  p.m. 

10  26  p.m. 

10  31  p.m. 
10  34  p.m. 
10 10  35  p.m 

10 10  36  p.m 


Place  of 
Observation. 


Hawkhurst 

(Kent). 
Ibid 


Greenwich 


Hawkhurst 
(Kent). 


Lee  (Kent)  . 


Hawkhurst 

(Kent). 

Weston  -  taper 
Mare. 

Ibid 

Ibid 

Ibid 


Hawkhnrst 

(Kent). 
Ibid 


Ibid. 
Ibid. 


Ibid 

Weston  -  super 

Mare. 
Ibid 


Hawkhurst 

(Kent). 
Ibid 


Ibid. 
Ibid. 


Apparent  Size. 


■Venus  ..... 
:3rdmag.«. 


Yellow. 
Yellow. 


=  Hmag.*.. 
=  1st  mag.* 


*lstmag.«. 


—  1st  mag.* 


Larger    than 

mag.* 
=  2ofl  mag.«  . 
=3rd  mag.«    . 
= 2nd  mag.*  . 


1st 


=»  1st  mag.* 


= 2nd  mag.* 


-3rd  mag.* 
-Jupiter 


—  1st  mag.*.. 

—  1st  mag.* 


Colour. 


Blue 


Yellow 


Red 


Blue    

Blue     

White  blue 


Blue     . 
Yellow 


Duration. 


li  second   .. 
I  second     .. 


Slow  motion.. 
H  second    .. 


1  second . 


1  second . 

1  second  . 
$  second  . 
I  second 


1  second  .... 
2*5  seconds , 


Position,  or , 

Altitude  and 

Azimuth. 


Passed  a  little  1 

low  P  Ursa?  1 

joris. 

From  a  point  m 

m  Draconis  aim 

to    I   Ursss  1 

joris. 

Between  •  and 
Ursae  Majoris. 
From   Lacerta 

Vulpecula. 
Passed     from 

rint  10°  E. 
Cygni  acn 
that  star  a 
disappeared  at 
m  AquiUe. 
Near  y  Ursss  * 
noris. 


This  meteor  mo* 
in  the  same  pt 
as    that    at 
4- 30*. 

From  y  Cassiopej 
towPegasl 

From  m  Ljttk  to 

AquiUe. 
FronyitoeSagittai 
From/*to£Sagittai 
FromyPegasi   . 


Fromi7,irPcgaii< 
below  Delphinu 

From     n    to 
Aquarii. 

To  m  Lyras 

Between  d  and 

Pegasi. 

In  Lacerta  

From  y  Pegasi,  5( 

right  of  -»-. 
From  I  Aquarii  t 

R.  A.  312°,  Dec 

S.30°. 
Between  Delphiw 

and  Altair. 
Prom  Polaris 

From  between  «, ) 
Cephei  nearly  t 
•  Lyras. 

From  «*  Pisciuni  t» 
AFlufiL 
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lppearance;  Train,  if  any, 
sad  its  Duration. 


Length  of 
Path. 


Direction;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


|  Left  a  train 

luftitrain 

Rae  streak,  lasted  2  sees. 


30°  to  40°. 


■to  train 


in    midway 

said  reappeared  further 

i   oa ;  left  a  train. 

frafl(red)     


Tail. 


Left  strain. 


Train  £  second 
Xone    


Left  a  train  for  3  seconds. , 


Left  a  long  train 


25° 


Horizontal,  E.  to  W. 


C.  W.  Jones. 
J.  P.  Trapand. 


Directed  from  B  Came- 
lopardi. 


Cloudy  after  10h., 


Pell  vertically  • 


Horizontal 


10° 


10° 


Short  course 


Short  course 


Downwards  towards  the 
right,  50°  from  per- 
pendicular. 

Directed  towards  » 
Aqoilae. 


Directed    from    fi,     y 

Cephei. 
Parallel  to  $,  •  PegasU 

As  if  from  Polaris  ... 
Ssme  ss  the  meteor  10b 
16"  p.m. 


Parallel  to  Milky  Way... 

Directed   towards    Ca- 
pella. 


Train  completely  broken 
in  midway. 

Clear  fine  night  , 


J.    P.  W.   Her. 

schel. 
Communicated 
byA.S.Herschel 
W.  C.  Nash. 


Communicated 
by  A.  S.  Her 
schel. 


C.  W.  Jones. 


Communicated 
by  A.  S.  Her. 
schel. 

W.  H.  Wood. 

Id. 
Id. 
Id. 


Communicated 

byA.S.Herschel. 

Id. 

Id. 

Id. 

Id. 

W.  H.  Wood. 

Id. 


Communicated 

byA.S.Herschel 

Id. 

Id. 


Id. 
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EEPOET — 1864. 


Date. 


1864. 
Aug.10 


10 

10 

10 

10 

10 

10 

10 
10 

10 
10 

10 

10 
10 

10 

10 

10 

10 


Hour. 


h    m  8 
10  40  p.m, 


Clifton  (lat.  51c 
28'  N.,  long. 
2°  36'  E.). 


10  43  p.m. 

10  46  p.m. 

10  46  30 
p.m. 

11  15  p.m. 

11  26  pan. 

11  27  p.m 

11  31  p.m. 

11  31  p.m. 

11  32  p.m. 

11  32  p.m. 

11  33  p.m. 

11  34  pan. 

11  37  p.m. 

II  39  30 
p.m. 

11  42  p.m. 

11  42  30 

p.m. 

11  44  p.m 


Place  of 
Observation. 


Hawkhurst 
(Kent). 

Weston  -  super 
Mare. 

Hawkhurst 

(Kent). 

Weston  -  super 
Mare. 


Ibid. 

Ibid. 

Ibid. 
Ibid. 


Ibid 

Greenwich 


Hawkhurst 
(Rent). 


Weston  -  super 

Mare. 
Lady  -  Well, 

Lewiaham. 


Greenwich 


Weston  -  super 
Mare. 


Greenwich 


Lady  -  Well, 
Lewisham. 


Apparent  Size. 


—  y.  at  max. 


= 2nd  mag.* 
»  2nd  mag.* 
a  2nd  mag.# 
•  2nd  mag.* 
>2ndmag.# 
■  1st  mag.#... 


<=  2nd  mag.* 
=2nd  mag.* 

—2nd  mag.« 
=3rd  mag.# 

=  2nd  mag.« 

a  2nd  mag.# 
=3rd  mag.« 


=  1st  mag.« ; 
liant 

Larger    than 
mag.# 


bril- 
lst 


—  2nd  mag.* 


Colour. 


2  seconds FromeUrsaeMajorii 


Blue 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


To  n  Aquarii 


1  second  , 


Red 1  second  ... 

White  and  blue  0*5  second 


Reddish     yel-6'5  second  ... 
low. 


Yellow     0*5  second.. 

Blue     0*5  second  .. 

Orange  yellow  0*5  second  .. 
Light  blue  ../Less  than  I  sec. 


Yellow 0*5  second 

Yellow 1J  second   ... 


Blue    1  second , 

Deep  yellow...  0*5  second  .., 


Slightly    red- 


1  second  .. 
l|  second 


From  y  Andro- 
meda; to  v  Pi< 
scium. 

From  below  «  Cas- 
siopeia; to  Gloria 
Frederici. 

From  midway  be. 
tween  «  Herculii 
and  w  Serpentis. 

From  Head  of  An 
riga. 

From/3Persei 


From  v  Andromeda 

to  y  Pegasi. 
From  y  Pegasi , 


From  «  Pegasi  to  -) 
Aquarii. 

To  a  point  midway 
between  0  Perse 
and  «  Arietis. 

On  a  line  froa 
/3,  y  Androm.  t< 
£  Persei,  centn 
halfway. 

From  «  Persei  to  -j 
Andromeda*. 

From  Z  Aquilaa  to- 
wards the  ho- 
rizon. 

Passed  rapidly  be 
low  Delphinus 
across  0 Aquilas 

Near  (12),  (13)  Ca, 
raelopardi. 

Disappeared  near  t 

Pegasi. 
From  g,  to  a  point 

near  0  Aquifag. 
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Appearance;  Train,  if  any, 
and  its  Duration. 


Length  of 
Path. 


Direction;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarlcs. 


Observer. 


Left  a  train  for  4  second. 


20° 


Left  a  train. 

Left  a  train 

Left  a  train. 

Left  a  train. 

Left  a  train. 

.Left  a  train. 
Left  a  train. 


i 


jLefta  train M 

No  perceptible  train 


Left  a  train. 


8«.. 
8°., 


10° 


15° 


Fine  train,  lasted  2  seconds 
Left  a  train 


Train 


20° 


40°    downwards    from 
horizontal,  to  left. 


W.  C.  Border. 


Directed  from  y  Andro- 
meda. 


To  left  downwards, 
30°  from  perpendi. 
cular. 

Downwards  to  right, 
45°  from  perpendi- 
cular. 


Downwards  to  right, 
50°  from  perpendi- 
cular. 


Directed  from  /3  Andro< 
medae. 


Cloudy  between  10*  and 
llh  at  Greenwich. 


Path  parallel  to  ?,  «, 
and/3  Aquilss. 


10°  from  horizontal, 
towards  the  left, 
down. 

Directed  from  Cassio. 
peia. 

Perpendicular 


Communicated 
by  A.  S.  Her 
schel. 

W.  H.  Wood. 


Communicated 
by  A.  S.  Her- 
schel. 

W.H.Wood. 


Id. 

Id. 

Id. 
Id. 

Id. 

W.  C.  Nash. 

Communicated 
by  A.  S.  Her. 
scheL 

W.H.Wood. 

J.  P.  Trapaud. 

W.  C.  Nash. 

W.  H.  Wood. 

W.  C.  Nash. 
J.  P.  Trapaud. 
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REPORT — 1864. 


Date. 


Hour. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1864. 
Aug.10 

10 

10 

10 

10 

10 

10 
10 

10 

10 
10 

10 
11 

11 

11 

11 
11 
11 


h  m    s 

11  44  30 

p.m. 

11  45  p.m. 
11  47  p.m 


11  47  10 
p.m. 


11  48  p.m 

11  48  p.m. 

11  50  p.m 
11  50  p.m. 

11  53  p.m. 

11  55  p.m, 
11  56  p.m. 

11  59  p.m. 
0    1   a.m. 

0    4   a.m. 

0    7  a.m. 

0  13  a.m. 

0  13  30 
a.m. 
0  19  a.m. 


Lady  -  Well, 
Lewisham. 

Hawkhurst 
(Kent). 


Ibid. 


Lady  -  Well, 
Lewisham. 


Ibid. 


Hawkhurst 
(Kent). 


Ibid. 
Ibid. 

Ibid. 
Ibid. 


Lady  .  Well, 
Lewisham. 


Ibid. 


Hawkhurst 
(Kent). 


Ibid. 
Ibid. 

Ibid. 
Ibid. 
Ibid. 


=  2ndmag.# 
=2nd  mag.* 
=  1st  mag.* 

=3rd  mag.* 

=»3rd  mag.* 
»«  Lyras 


Yellow. 


2  seconds., 


=  4th  mag.* 


*  3rd  mag.* 
•2nd  mag.* 

=  2nd  mag.* 
=2nd  mag.« 

-4th  mag.« 

'3rd  mag.* 


=  V 

»  4th  mag.* 
= 3rd  mag.  # 


Yellow 


Yellow 


Yellow 


Yellow 


1|  second 


1  second  . 


Moderate  du- 
ration. 


1|  second    ... 


2  seconds.. 


Swift 


Prom  a  little  beloi 

e    Cygni    to 

Aquilse. 

From  near  8  Cygn 

towards  /*  Aquilse 

On  a  line  fron 
y  Cassiopeiae  U 
m  Lyrae,  centn 
halfway. 

From  a  little  abov< 
«  Ophiuchi  U 
midway  betweei 
m  and  p  Ophit 
ucbi. 

Fellverticallydown- 
wards  from  /i 
Ophiuchi. 

Nearm  Custodis.., 


From  Polaris 


From  between P  anc 
y  to  r  Ursa  Mi. 
noris,  and  severa 
degrees  further. 

On  a  line  fron 
y  Andromeda;  t< 
y  Pegasi.  Com. 
menced  below  fc 
Andromeda?. 

From  r  Urse  Mi. 
noris  to  t  Bootis 

From  a  point  neau 
«  Herculis  to  i 
point  near  /* 
OphiuchL 

From  p  Cygni  to  < 
Aquilse. 

From  a  Lacerts  tc 
*  (0,  e)  Pegasi. 

From  0  Draconii 
towards  {  Co* 
ronae. 

From  near  g  Her- 
culis across  * 
Herculis,  and 
several  degrees 
further. 

From  *  to  m  Ursa 
Majoris. 

From  n  to  2°  over 
£  Ursae  Majoris. 

From  3°  or  4°  N.  of 
«  Cygni  nearly 
to  g  Draconis. 
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Appearance;  Train,  if  any, 
and  it*  Duration. 


Length  of 
Path. 


Direction;  noting  alto 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


left  a  train . 


Somewhat 
lets  than 
30°. 


Parallel  to  S,  /3  Cygni., 


20° 


A  flash  blazed  out  until 
it  equalled  «  Lyras. 


Slight  train 


8°  to  10°.. 


Almost  perpendicular... 


Xo  train 


Perpendicular . 


Almost  sta- 
tionary. 

Shortcourse 


Directed   towards   Ca- 

pella. 
Directed  from  Polaris 


Left  no  train  

I  | 

No  train  15° 


Train    

No  train  left 


No  train  left 
No  train  left 

.No  train  left 
Left  no  train 


Inclined 


15° 


Directed  from  B  Came- 
lopardi. 


Directed  from  g  Urtae 
Minorit. 


J.  P.  Trapaud. 


Commanicated 
by  A.  S.  ller- 
schel. 

Id. 


J.  P.  Trapaud. 


Id. 


Commanicated 
by  A.  S.  Her- 
schel. 

id. 

Id. 


Id. 

Id. 

J.  P.  Trapaud. 


Id. 

Communicated 
by  A.  S.  Her- 
schel. 

Id. 


Id. 

Id. 
Id, 
Id. 
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BEPOET — 1864. 


Date. 


Hoar. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  and 

Azimuth. 


1864. 
Aug.  11 

11 

11 

11 

11 

11 

11 
11 

11 

11 
11 
11 

11 
11 
11 


11 

11 
11 


h  m    a 
0  22  a.tn 

0  23  a.m. 

0  25  a.m. 

0  29  am 

0  31  a.m, 

0  34  a,m. 
0  36  a.m. 


0  36  15 
a.m. 


0  40  a.m. 

0  40  30 
a.m. 
0  42  a.m 

0  44  30 


0  45  45 
a.m. 
0  46  a.m. 

0  49  a.m 


0  50  a.m 

0  54   a.m, 
0  55  a.ro, 


Hawkhurst 

(Kent). 
Ibid 

Ibid 

Ibid , 

Ibid 

Ibid 

Ibid 

Ibid , 

Ibid" 

Ibid , 

Ibid 

Ibid , 

Ibid , 

Ibid 

Greenwich 

Ibid 

Hawkhurst 
(Kent). 

Ibid , 


=  ¥     

=  n    

= 2nd  mag.* 
= 3rd  mag.* 
=4th  mag.* 

=liit  mag.* 


Deep  yellow... 
Bluish  white... 


Slow  motion.. 
Swift    


>  11 ,  nearly  equal 
Venus. 


=  V. 


= 2nd  mag.* 


=  «  Lyras 
=4th  mag.i 
2  >-  Venus 


>¥    

=4th  mag.* 
= 1st  mag.*.., 


Yellow 


=2nd  mag.* 

=4th  mag.* 
=2nd  mag.* 


Blue 


Blue 


PeUperpeodtcul 
from  «  Ophiu 

0  Cerberi  to 
OphiuchL 

To  3°  below 
Aquarii. 

Between  «,  8  Cj 

On  a  line  fi 
•  Cassiopeia 
Altair,  centre 
ZCygni. 

Prom  5°  E.  oi 
Pegasi  to  be! 
m  Piscium. 


Prom  10°below,i 
a  few  degrees 
of  y  Pegasi. 

From  k  Non 
Aquarii  to  m 
way  between 
0  Capricorni. 

Prom  0  Aquarii 
between  «  and 
Pegasi. 

From  near  y  Peg 

From  near  y  Peg 

To  \  Aquarii  frc 
near  y  Piscina 


From  Algol . 


From  y  Cawiope 
to  «  Andromedi 

In  the  E.f  betwft 
Aries    and    tl 
upper    part 
Taurus. 


In  the  same  p* 
tion  as  the  pit 
ceding    meteo 
and  with  a  sini 
lar  direction. 
From  £  to  the  N< 
bula  near  v  to 
dromeds. 
On  the  line  from 
Persei  to  «  Vm 
Majoris,  nearer  t 
the  latter  star  thai 
to  the  former. 
J 
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ifffirance;  Train,  if  any, 
and  its  Duration. 

Length  of 
Path. 

Direction;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 

Remarks. 

Observer. 

treated  gradually*  left  a 
•  kraed  train. 
to  separate  from  the 
sod. 

Directed  from  «  Lyre... 

Communicated 

byA.S.Herschel. 

Id. 

Id. 

Id. 

Id. 

Id. 

Id. 
Id. 

Id. 

Id. 
Id. 
Id. 

Id. 
Id. 
W.  C.  Nash. 

Id. 

Communicated 
by  A.  S.  Her- 
schel. 

Id. 

Long  flight. 

Directed  from  «  Andro- 
meda;. 

Directed  from  t  Cassio- 
peia;. 

Directed  from  «  Cassio- 
peia^ 

Directed  from  y  Andro- 
meda;. 

Directed  from  *  Pertei.t. 

Lrftatfain  aharptail 

Imk  }  second,  termina- 
te* abruptly . 

12°  

20°  

• 

^35==—- - 

15°  

fa  train  left    

Directed  from  Equnleus 
Ascending   

**fii"ii  atari  rradnaTly 

The    course    appeared 
crooked  towards  the 
E.  on  arriving  at  9 
AquariL 

keadrtkht 

Directed    towards   Fo- 
malhaut. 

Towards  A  Fluvii   A- 
qoarii. 

Directed  from  «  Andro- 
meda). 
■ 

Directed  from  y  Cassio- 
peia. 

,vm*s  iyi»»M»«»tM 

L 

i 

|WI  an  train.    Increased 
I  steadily    to   twice   the 
1  brightness  of  Venus. 

Uft  «  Sn»  train 

15«  

fm*  train „, 

20°  

Moved  towards  the  ho- 
rizon. 

Path  of  this  meteor  ex- 
actly  parallel  to  that 
ofOM9m. 

1 

10°  

i 

t 

i 

Short  course 
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RBPOET — 1864. 


Date. 


Hour. 


Place  of 
Observation. 


Apparent  Size. 


Colour. 


Duration. 


Position,  or 

Altitude  auid 

Azimuth. 


1864 
Aug.] 


h  m  s 
0  56  a, 


0  58  a.m. 

1  2  a.m. 

1    3  a.m. 

1    6  a.m, 

1    6  30 
a.m. 

1    6  30 
a.m. 

1    7  a.m 

1  11  a.m, 

1  13  30 
a.m. 

1  15  a-m, 


1  15  30 

a.m. 
1  19  30 

a.m. 


1  21  a.m, 

1  25  30 

a.m. 
1  31  30 

a.  in. 

1  31  45 

a.m. 
1  36  a*m, 

1  37  a.m. 


1  37  30 

a.ra. 
1  37  45 

a.m. 


Hawkburst 
(Kent). 


Ibid. 

Ibid. 
Ibid. 
Ibid. 
Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 

Ibid. 
Ibid. 

Ibid. 
Ibid. 
Ibid. 

Ibid. 
Ibid. 
Ibid. 

Ibid. 
Ibid. 


-V. 


A  flash 


—  4th  mag.* 

—3rd  mag.* 
=4tb  mag.« 
=4th  mag.* 
=»5th  mag.* 

-5th  mag.* 

—4th  mag.* 

—  1st  mag.« 

2  >  Venus  ... 


Exceedingly 
swift. 

Exceedingly 
swift. 


Yellow 


3  >  Venus 


=2nd  mag.* 
—  1st  mag.* 

—4th  mag.* 


=»2nd  mag.* 

—2nd  mag.* 
—3rd  mag.* 
—Venus 


=2nd  mag.* 
-2nd  mag.* 


In  the  Cluster 
of  Perseus. 


On  a  line  from  * 
head  of  Perav 
towards  Mas 
centre  midway 

Prom  Polaris    . . . 

From  (Cygni  tc 

Aquilae. 
FromAtogPers* 

From  2°  E.  of  ft 

2°  E.  of  m   A 

dromedse. 
From    P     Andi 

medse  towards 

Pegasi. 
From  i^c)   I 

gasi  nearly  to 

Cephei. 
On  a  line  from 

Pegasi  to  Fomi 

haut. 
In  Pisces 


To  «  Cygni,   tw 
thirds     of     tl 
course    from 
Cassfopeise.  . 

From  0  Cephei  to 
Lyras. 

On  the  line  fro 
•   Persd    to 
Unas      Majori 
centre  halfway. 

From  y  Andromed 

From  8  towards 

Cassiopeiae. 
From    12°    belo 

p  Andromedas. 

Centre  X  Piscium. 

From     «     to     , 

Cygni. 
Moved  on  a  lin< 
continued  throng 
0,  from  y  Perse 
Commenced  3°  c 
4°  from  0. 
From«tolt°N.c 

g  Pegasi. 
From  m  Andromedj 
to  y  Pegasi. 
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appearance;  Train,  if  any 
and  its  Duration. 

,  Length  of 
Path. 

Direction ;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 

Remarks. 

Observer. 

fte      undent       became 

Almost  sta- 
tionary. 

6° 

Direction  from  B  Came- 
lopardi. 

Communicated 
by  A.  S.  Her. 
achel. 

Id. 

Id. 
Id. 
Id. 
(d. 

Id. 

Id. 

Id. 

Id. 

Id. 

Id. 
Id. 

Id. 
Id. 
Id. 

Id. 
Id. 
Id. 

Id. 
Id. 

immediately    converted 
into  a  bright  train. 

5° 

Towards  Capella    

Leffc  %  sharp  thin  train  ... 

f*eft  bo  train   ••*... 

10°  

Left  no  train 

10°  

Simultaneous  with  the 
former. 

25°  

i 

;The  Baden*  became  elon- 

Directed  from  *  PerseL. 

1    gated;     left    a     faint 

train. 
Very    height    and   broad 
1    train. 

Short  course 

Short  course 
15°  

i 

Very  broad  train 

Parallel  to  ft  t  Andro- 
mecUe. 

l^ft  a  train  ••..••••• 

Left  a  short  broad  swelling 
I    train. 

i 

5°  or  4°   ... 

i 

1864. 

u 
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eefort — 1864. 


Date. 


1864, 
Auj.ll 

11 

11 

11 

11 

11 

11 
11 
11 

11 

11 

11 
11 

11 

11 
11 


11 


Hour* 


h  m    s 
1  3«  e.a. 

1  44  30 

a.m. 
1  45  a.m. 

1  45  30 
a.m. 
1  48  a*m. 

1  48  a»m. 


1  49  a.m. 

1  51  30 

a.m. 
1  55  30 

a.m. 


1  56  30 
a.m. 

59  a.n 


2    0  a.m. 

2    0  45 

a.m. 

2    1  a.m. 

9  29  p.ro, 
9  36  p.m 


9  38  p.m. 


11 
11 


9  42  30 

p.m. 
9  46  15 

p.m. 


Place  of 
Observation. 


Hawkhurst 

(Kent). 
Ibid 


Ibid. 
Ibid. 
Ibid. 
Ibid. 

Ibid. 
Ibid. 
Ibid. 

Ibid. 

Ibid. 

Ibid. 
Ibid. 

Ibid. 


Ibid 

Blackheath  . 


Lee  (Kent)  , 


Ibid. 
Ibid. 


Apparent  Site. 


—2nd  mag.* 


=2nd  mag.* 
=2nd  mag.» 
= 3rd  mag.* 
= 3rd  mag.* 

« 2nd  mag* 
=2nd  mag.# 
*=5th  mag.# 

=2nd  mag.« 
=3rdmag.# 


=Venus 


2  or  3  >•  Venus    ... 


=  lstmag.« 


Very  bright ;  glo- 
bular In  form; 
much  larger  than 
let 


■let  i 


=4th  mag.« 


Colour. 


White 


White*     with 

green     and 
In*  rays. 
Blue     


Yellow 


Yellow 


Duration, 


Very  quick  . 
Momentary. 


1  second  ... 
Lestthan  lsec 


1  second  - 


Position,  o 

Altitude  an 

Azimuth. 


From  y  Pegas 

wards  £Aqn 

Prom  8  Arietis 

FromyAndron 

FromyAndron 

ToaAndromed 


On 


a  line  1 
v  Persci  t« 
Pegaai,  centi 
c  Andromedi 

To  m  Aquilae  i 
v  Cygni. 

To  «  Lyras  .... 

From     2°     S. 

y      Androme 

nearly  to  «  < 

siopeise. 
From   *,  below 

Arietis,    half 

to  Foroalhaut 
From   2°    S.  ol 

Cygm  to  e  I 

phini. 
From   «  Pegssi 

Delphlnus. 
To  t   (*,  X)  D 

conia. 

l    Camelopasd 
near  y  PerseL 

Towards  N.,  a 
below  y  Booti 

Dropped  from 
Unas  Majo 
towards  N.N.* 
horizon.  Afl 
falling  throu 
about  12°,  t 
meteor  was  hi 
den  behind  tra 

towards  N.,  belo 
Pegssi. 


j  second Towards  N.,  aboi 

3°below«AquiI« 


1  second  , 


Passed     across 
Bootisioasoutl 
erly  direction. 
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Retrace;  Train,  if  any, 
ad  its  Darmtion. 


■  ■train     

^strain     

•^  t  thin  train  for  $  sec. 


Wfc  t  broad  train  for  one 
or  two  seconds. 


Ufts 


Iroed  train  of  tight  yellow 

sparks. 
hcressed  rapidly;    train 

widest  at  middle,  yellow 

without  sparks, 
feressed    instantly    to  a 

brilhant  flash. 


Ttsfn 


i  very  one  train 


So  train 


Length  of 
Path. 


Direction ;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


20° 


Short  course]  Directed 
Short  course 
15°  ... 

15°  ... 


12° 
20° 


Directed  from  «  Cephei. 


15° 


20° 


Almost  sta- 
tionary. 


30° 


12°+ 


Directed  from  3  Cassio- 
peia;, 

from  *  (*,  y) 
Persei. 

Directed  from  ±  (y,  m) 
Persei. 

Directed  from  %  Persei, 


Inclined 


Perpendicular . 


Remarks. 


Two  shooting-stars  at 
►     once. 


Bore  a  great  resemblance 
to  the  falling  ball  of  a 
Roman  candle. 


aannosflcoa 


y         * 

#  PCQASt 

Vertical    . 
Inclined  . 


**  PC0A8I 


Observer. 


Communicated 

byA.S.HerschelJ 

Id. 

! 
Id. 

Id. 

Id. 

Id. 

Id. 
Id. 
Id. 

Id. 
Id. 

Id. 

Id. 

Id. 

Charles  W.Jones 
W.  C.  Nasb. 


CharlesW.  Jones. 


Id. 
Id. 


o2 
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REPORT 1864. 


Date. 

Hour, 

Place  of 
.  Observation. 

Apparent  Size. 

Colour. 

Duration. 

Position,  or 

Altitude  and 

Azimuth. 

1804. 
Aug.  11 

11 

11 
11 
11 

11 
11 
11 

11 

11 

11 
11 

h  m     s 

10  10  30 

p.m. 

10  19  p.m. 

10  23  p.m. 
10  27  p.m. 
10  29  p.m. 

10  29  45 
p.m. 

10  44  pan. 
10  50  p.m. 

10  51  p.m. 

10  51  30 
p.m. 

10  52  p.m. 
10  56  p.m. 

Lee  (Kent) 

Greenwich  

Lee  (Kent) 

Weston  •  super  - 

Mare. 
Greenwich  ...... 

Lee  (Kent) 

Greenwich  

Ibid 

=2nd  mag.* 

=2nd  mag.*  

=4th  mag.*  

=  1st  mag.*    

= 1st  mag.*    

=3rdmag.#   

=3rd  mag.*   

=4thmag.*   

=2ndmag.*  

=2ndmag.*  

Larger    than    1st 

mag.* 
=4th  mag.*   ...... 

Blue    

i  second 

1  second 

1  second 

0*5  second  ... 
1  second 

1  second 

1  second 

1  second 

1  second 

1  second 

1*5  second  ... 
1  second 

This  meteor  paa 

Blue 

left  of  Draoc 
in  an  easterly 
rection. 
From  the  direct 

Blue    

of     Cassiopc 
passed         ab 
Polaris    to 
vicinity      of 
Draconis. 
From    X    Draco 

White  blue  ... 
Yellowish 

Blue    

to  e  Unas  Maju 
i  to  f  Sagittarii 

In    N. ;     drop] 
perpendiculari 
from  an  altiti 
of  20°,  and  <3 
appeared    at 
altitude  of    11 
The     point 
appearance    i 
TerticaUy    bel 
Polaris. 

This  meteor  pass 
about   2°  bel< 
•Corona  Borea 
towards  S. 

From   direction 

Blue    

Bluish  white... 
Blue 

y    Andromeda 
disappeared    I 
low  7  PegasL 
Fell      TerticaUy 

Lee  (Kent) 

Ibid 

downwards  fro 
a  point  10°bek 
Polaris    towar 
horizon,  passii 
between  *  and 
Unas  Majoris. 

Almost  exactly 
the  same  dire 
tionasthe  mete 
at  10*  29-  45*. 

Passed  downwan 

Deep  blue   ... 

Deep  red     ... 
Blue    

Weston  -  super  - 

Mare. 
Lee  (Kent) 

between  «Coron 
Borealis    and 
Bootis. 

•  Aquilse  to  R.  J 
280*,DecL  S.  10 

From  the  directio 
of  Polaris,  passe 
below    m    Dn 

conis. 

11 

11    1  p.m. 

Greenwich  

= 1st  mag.*    

Bluish  white... 

Less  than  1  sec. 

Near     £     Andre 
medss.       Disap 
peared      almoa 
immediately. 
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5  Train,  if  any,l  Length  of 
its  Duration.  Path. 


Direction;  noting  alto 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Obsenrer. 


a*  tiara 


^  train 


10° 


Inclined 


17° 


Nearly  horizontal 


10° 


Perpendicular . 


25° 


Inclined 


12°+ 


15° 


Perpendicular . 


15°  to  20°.. 


Inclined 


Perpendicular . 


'rim  of  redffish   sparks, 
l\  seconds. 


10° 


Clear,  fine  night . 


/ORACOHIl    MLAJMl 

* .  * 


ChsrlesW.Jones 


W.  C.  Nash. 


ChsrlesW.Jones. 
W.  H.  Wood. 
W.  C.  Nssh. 


ChsrlesW.Jones. 
W.  C.  Nash. 
Id. 

CharlesW.Jone?. 

Id. 

W.  H.  Wood. 
Charles  W.Jones. 

W.  C.  Nash. 
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RIPORT — 1864. 


| 

I  Date. 


1864. 
Aug.U 

11 


11 


12 


12 


12 
12 

12 

12 

12 
13 


Hoar. 


h  ra    s 
11  14   p.n» 


11  14  p.m 


11  17  p.i 


11  21  30 

p.m.  and 
11  22  p.m 
11  24  p.m. 


11  26  p.m. 


11  23  p.m. 

11  29  30 
p.m. 


11  34  30 
p.m. 

9  20  p.m 
9  49  p.m. 


10  10  p.m. 

10  50  pum. 

11  5  p.ra. 


11  14  p.m. 

11  52  p.m. 
0    5  a.m. 


Place  of 
Observation. 


Greenwich 
Ibid 


Ibid 

Ibid 

Lee  (Kent)  . 
Greenwich  . 


Ibid. 
Ibid. 

Ibid. 


Lee  (Kent)  , 


Ibid. 


Ibid. 


Lady  -  Well, 
Lewisham. 


Greenwich 


Ihid, 

Ibid. 
Ibid. 


Apparent  Size. 


=3rd  mag.* 
=3rd  mag.* 

=2nd  mag.* 
=2nd  mag.* 
=2nd  mag.* 
= 2nd  mag.* 


=1atmag.*... 
=lst  mag.* 

=2nd  mag.* 

=2nd  mag.* 


=3rd  mag.* 


=2nd  mag.* 


= 1st  mag.*., 


Colour. 


Blue 
Bine 


Both  meteors 
Woe. 


Blue 

Blue 

Blue 
Blue 


Bluish  white. 


Yellow 


Bine 


Yellow 
Yellow 

Bine     . 


Bluish  white. 


=  1st  mag.* Blue 

:4th  mag.*    ... 


Duration. 


Leu  than  1  sec. 
i  second  ... 


I  second  each 


I  second . 

1  second. 
1  second  . 


4  or  5  seconds 


1  second  . 


1  second  , 


1  second  .. 

2  seconds., 

t  second  ., 


Less  thanl  sec. 


Position,  or 

Altitude  and 

Azimuth. 


Vertically  down 
wards  horia 
across  •  Here  i 

From  a  point    n 
e  Ureas  Ma  jo 
nearly  to  12 
nam     Venati 
rum. 

From  •  Serpei 
to  the  right  o 
Herculis. 

From  direction 
Polaris  to  /S  ID 
con  is. 

From  the  direct; 
of  8  Casaiop* 
to  (S  Persei. 

Across  ($  Boo 
towards  W.  1 
rizon. 

From  y  Cygni  to 
Draconis. 

From  Z  Oygr 
passed  to  t 
left  of  Delpl 
nus. 

Moved  slowly  frc 
r  Ureas  Majo: 
to  small  sta 
near  •  Persei. 

From  a  little  abo 
/3  Pegasi  in  tl 
direction     of 
Andromedae. 

From  about  » 
below  Polar 
to  a  point  equ 
distant  betwe* 
•  Ureas  M; 
joris  and  m  Dn 
conis. 

Across  fi  Pegai 
downward*. 

From        near 
Aquilas      to 
Aquilse. 

From     p    Coram 
Borealis    to 
point     on      tb 
right  of  m   Cc 
ronss  Borealis. 

From  the  direc 
tion  of  Cassio 
peia  to  £  Ce 
phei. 

Across  /3  Perse 
towards  horizon, 

Across  t  Aurigse ... 
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ppearanco;  Train,  if  any, 
and  its  Duration. 


Length  of 
Path. 


Direction ;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer, 


15° 

15° 


Perpendicular. 


20°  to  25°. 
10°  to  12°. 

15°  

15°  


Horizontal.     Parallel 
paths. 

Inclined  , 


Two  meteors  in  the 
position. 


33° 
30° 


About  «S°, 


10°  


This  meteor  moved  more 
slowly  than  any  I  had 
ever  observed. 


Inclined 


Horizontal 


15° 


Inclined 


12° 

10° 

10° 
12° 


FromW.N.W.toE.S.B. 
nearly  horizontal. 


W.  C.  Nash. 
Arthur  Harding. 

W.  C.  Nash. 

Id. 

CharlesW.Jones. 

W.  C.  Nash. 

Id. 
Id. 

Id. 

CharlesW.Jones. 

Id. 


Id. 

John  P.  Trapaud 

Arthur  Harding. 


W.  C.  Nash. 

Id. 
Id. 
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RBPOBT — 1864. 


• 
Date. 

Hour. 

Place  of 
Observation. 

Apparent  Size. 

Colour. 

Duration. 

Position,  or 

Altitude  anc\ 

Azimuth. 

1864. 
Aug.13 

13 

13 

i 

!      I3 

13 
21 

26 

i 

i        26 

26 
26 

h  m    s 
9  39  p.m. 

9  39  p.m. 
10  18  p.m. 

10  35  p.m. 

11  13  30 
p.m. 

8  15  p.m. 

10  55  p.m. 

11  0  p.m. 

11    0  p.m. 
11    0  p.m. 

Greenwich  ...... 

Lee  (Kent) 

Very  brilliant 

Momentary ... 

The   meteor  itse 

was    not     seei 
but   npon  lool 
ing      up,        th 
train   was    see 
distinctly         ea 
tending  from  th 
zenith  in  the  vi 
cinity  of  p  Dn 
conis  to  near 
Coronas      Bon 
alia. 
The  same  flash  see 

Blackheath 

Greenwich  

Lady  -  Well, 
Lewfoham. 
Edinburgh  

Hay  (S.  Wales)- 

Grantham   

Weston  -  super  - 
Mare. 

Bristol — 

=2ndmag.*  

••• 

= 2nd  mag.*  

Large  fireball  ,,,,,, 

Bluish  white... 
Blue 

In  B.  a  meteor  fel 

perpendicularly 

from  the  directioi 

of  •  Andromeda*. 

From  g  to  0  Cat 

siopeise. 
From    m   Hercnli 

to  j3  Ophrachi 
In  S.E.,  about  40 

Orange    

li  second    ... 
Quick  motion 

3  seconds 

Moved  with  an 
apparently 
very      slow 
speed. 

Very  slow  mo- 
tion for  a 
meteor;  7  or 
8  seconds. 

Very  slow  mo- 
tion. 

Half  the  size  of  the 
moon. 

Considerably  >>  1st 
mag.* ;      trans- 
mitted consider- 
able light. 

Very  large  meteor.. 

Meteor  of  extraor- 
dinary size. 

Orange  colour. 
Not  a  very 
dazzling 
light. 

Bright  reddish 
white,  chang- 
ing to  violet, 
mid   at   last 
deep  violet 

Orange 

above  the   hori 
zon. 
From  i  («  Cygni 
•  Cephei)    to  - 
(yUrsss  Minoris 
n     Draconis). 
Disappearing  U 
a    few    degree 
above  Mizar. 

From  near  /3   Sa. 
gitta;  to  the  con- 
stellation Libra. 

First  appeared 
above  the  Plefarie* 
and  set  behind  a 
hill  in  N.W. 

Passed  from    near 

Blue    

the  zenith  to  near 
the  horizon  in  the 
constellation     of 
Ursa  Major. 
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Ippearance  ;  Train,  if  any, 
and  its  Duration. 


Length  of 
Path. 


Direction ;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 


Remarks. 


Observer. 


1  sadden  very  brilliant 
fash  like  a  flash  of 
lightning ;  train  after 
disappearance  of  meteor 
lasted  2  seconds. 


Paint  train 


Train  tinged  with  orange-. 


After  a  startling  flash,  the 
meteor  was  seen  in  the 
zenith  as  a  streak.  De- 
scending, the  preceding 
part  became  more  bril- 
Rant,  and  at  last  broke 
out  into  a  pear-shaped 
orange  mass,  which  he. 
came  suddenly  extin- 
guished, leaving  above 
this  spot,  and  to  the  left 
of  its  path,  three  or  four 
small  green  globes,  one 
above  another. 


View  at  first  appearance 
obstructed  by  trees ; 
broke  at  length  into  a 
number  of  beautiful 
fragments. 

Very   long    and    brilliant 

I    tail. 


Burst  with  a  profusion  of 
;    sparks. 


Very     long 
course. 


Perpendicular . 


Inclined 


Obliquely    down 
right  to  left. 


from 


The  flash  lit  up  the  street 
with  a  brilliant  white 
lighten  strong  contra- 
distinction  to  the  yel 
low  light  given  by  the 
gas-burners.  After  6 
or  7  seconds  a  dull 
report  was  heard, 
somewhat  doubtful, 
owing  to  the  street 
noises. 

No  further  information 
than  that  given  at 
Greenwich. 


W.  C.  Nash. 


CharlesW.  Jones, 


Time  perhaps  5  minutes 
slow.  Very  few  me 
teors  seen  the  same 
evening.  The  white 
flash,  the  increasing 
orange  flame,  and  the 
globes  of  green  light, 
formed  three  distinct 
features  in  succession, 


Bright  frosty  night. 
Only  two  other  small 
meteors. 


Commencement  of  me- 
teor not  seen. 


W.  C.  Nash. 


Arthur  Harding. 

John  P.  Trapaud 

Communicated 
by  R.  P.  Greg. 

T.  W.  Webb. 


E.  M.  Rogers. 


J.  H.  S.  Pigott. 
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Date. 


1864. 
\ug.2G 


31 


Hoar. 


8  p.m. 


9  24  p.m. 
10  30  p.m. 


About 10  30 
p.m. 


Place  of 
Observation. 


Wolverhampton 


Weiton  -  super  • 
Mare. 

Exeter  (Devon- 
shire). 


Prant  (Sussex).. 


One-fifth  diameter 
of  full  moon. 


Apparent  Size. 


=  1st  mag.*    .... 
Splendid  meteor . 


Orange 


Ball  of  a 
candle. 


Roman 


Colour. 


Red ;      after- 
wards  blue. 


6  seconds 


3  seconds.. 


Blue  and  red ; 
very  striking. 


Duration. 


Comparatively 
slow. 


Position,  or 

Altitude  and 

Azimuth. 


From  9  or  x  CyS* 
to  «  Serpeati*. 


From  B  Peraei  to  < 
Piscium. 

From  /,  g  (near  «■/ 
Aurigae  to  neai 
the  Pleiades  (s 
little  N.),  when 
the  meteor  burst. 


fn  the  S.W.  hori- 
zon. 


APPENDIX. 

I.  Meteors  doubly  obsebvxd. 

(1.)  Shooting-star;  1863,  August  8th,  10h  55m  p.m. 

A  shooting-star  of  long  flight,  leaving  a  long  train ;  observed  at  Ports* 
mouth  and  Hawkhurst  (see  Catalogue).  Path,  142  miles  in  2*8  seconds. 
Velocity,  forty-nine  miles  per  second.  Direction,  from  azimuth  W.  from*  8. 
264°,  altitude  30°.  Began  141  miles  above  the  north  of  France  (N.  lat. 
50°  20',  long.  -3°  3'  E.) ;  disappeared  seventy-one  miles  above  the  Engl i ah 
Channel  (N.  lat.  50°  9',  long.  0°  15'  W.). 


(2.)  Fireball;  1863,  August  10th,  8h  30™ 


P.M. 


Described  by  Dr.  Bianconi  (Beport  for  1863,  pp.  274,  335),  and  observed 
at  Venice  by  Herr  v.  Wiillerstorf  (Proc.  Vienna  Acad.  vol.  xlviii.,  8th  Oct. 
1863).  The  streaks  extended  from  near  Corona  to  the  stars  of  Scorpius. 
Although,  from  the  motion  of  the  streak,  the  meteor  appeared  to  be  in  the 
region  of  the  winds,  the  two  observations,  with  a  base  line  of  eighty-five  miles 
from  Venice  to  the  Samoggia,  indicate  a  considerable  elevation.  The  first 
appearance  took  place  at  a  height  of  sixty  miles,  in  lat.  45°  18'  N.,  long. 
11°  22  E.,  between  Padua  and  Mantua.  The  meteor  disappeared  at  a  height 
of  twenty  miles,  between  Parma  and  Carrara,  in  lat.  44°  25'  N.,  long. 
10°  12'  E.  Path,  eighty  miles.  Direction,  from  the  well-known  radiant- 
point  between  Perseus  and  Cassiopeia. 

(3.)  Shooting-star ;  1863,  September  5th,  9h  55m  p.m. 

Observed  at  London  and  at  Wisbech  in  Cambridgeshire  (see  Catalogue). 
Path,  sixty  miles  in  1|  second.  Velocity,  forty-eight  miles  per  second. 
Direction,  from  azimuth  W.  from  S.  283°,  altitude  34°.  Began  102  miles 
above  the  North  Sea  (N.  lat.  53°  29',  long.  1°  1'  E.)  ;  disappeared  sixty-nine 
miles  above  the  coast  of  Lincolnshire  (N.  lat.  53°  35',  long.  0°  0'). 
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ippearancaj  Train,  if  any, 
and  ita  Duration. 

Length  of 
Path. 

Direction ;  noting  also 

whether  Horizontal, 

Perpendicular,  or 

Inclined. 

Remarks. 

Observer. 

ftmt  at  end  of  path  into 
about  five  first  magni- 
tude and  several  smaller 
stars, 
uft  a  reddish  streak  15° 

ia  length. 
.  \  large  ball  and  tail  of  blue 
fight,  leaving  behind  a 
red  fragment  and  several 
tparka. 

i 

The   tail    was    luminous 

Changed  colour.  Moved 
slowly.  Separate  por- 
tions very  bright  after 
bursting. 

Communicated 
by  T.  M.  Sim- 
kiss. 

W.  II.  Wood. 

Ed.Parfitt, 'The 
Times/  Sept.  3. 

P.  C.  IL,    'The 
Times/  Sept.  3. 

The  red  ball  appeared 
to  stand  still  for  a 
second,  and  the  blue 
envelope  (for  such 
it  appeared  to  be) 
passed  on,  leaving 
a  train  of  blue 
light. 

The  tail  was  projected 
from  the  nucleus  in 
Jets. 

About  45°.. 

|    and    expanded    at   the 
'    extremity  like  that  of  a 
•    comet. 

(4.)  Shooting-star;  1863,  November  19th,  2*  48*  a.m. 
Observed  at  Euston  Eoad  Observatory  and  Hawkhnrst  (see  Catalogue). 
Path,  thirty-nine  miles  in  half  a  second.  Direction,  from  azimuth  W.  from 
8.  238°,  altitude  69°.  Began  ninety-three  miles  above  the  west  of  London 
(N.  lat.  51°  30',  long.  0°  13'  W.) ;  disappeared  fifty-six  miles  above  the 
neighbourhood  of  Chertsey  (N.  lat.  51°  30',  long.  0°  13'  W.).  The  velocity 
and  duration  of  the  flight  are  doubtful. 

(5.)  Shooting-star;  1863,  November  13th,  2h  63m  a.m. 
Observed  at  Euston  Eoad  Observatory  and  Hawkhnrst  (see  Catalogue). 
Path,  forty-seven  miles  in  07  second.  Direction,  from  azimuth  W.  from  8. 
302°,  altitude  60°.  Began  eighty-seven  miles  above  the  sea  (N.  lat.  50°  32', 
long.  1°  llf  W.) ;  disappeared  forty-seven  miles  above  the  Hampshire  coast 
(N.  lat.  50°  43',  long.  1°  39'  W.). 

(6.)  Fireball;  1863,  December  5th,  7h  55"  p.m. 

A  meteor  which  illuminated  all  the  coasts  of  Britain  with  the  semblance 
of  a  flash  of  lightning  (see  Catalogue).  The  locality  of  the  phenomenon  was 
thirty  or  sixty  miles  above  the  sea,  between  the  Lancashire  coast  and  the 
Isle  of  Man.  The  accounts  of  its  apparent  course  are  too  conflicting  for 
discussion* 

(7.)  Shooting-star;  1863,  December  6th,  10h  7"  30»  p.m. 

Observed  at  Euston  Eoad  Observatory  and  Hawkhurtt  (see  Catalogue). 
Path,  sixty-five  miles  in  1*3  second.  Velocity,  fifty  miles  per  second.  Direc- 
tion, from  azimuth  W.  from  S.  263°,  altitude  6°.  Began  122  miles  above 
the  sea  (N.  lat.  49°  51',  long.  0°  57'  E.) ;  disappeared  115  miles  above  the 
sea  (K.  lat.  49°  44',  long.  0°  31'  W.). 

(8.)  Fireball;  1863,  December  12th,  5h  45m  p.m. 

Observed  at  Nottingham  and  Oundle  (see  Catalogue),  Path,  125  miles 
in  1|  second.    Velocity,  seventy-one  miles  per  second.    Direction,  from 
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azimuth  W.  from  S.  236°,  altitude  9°.  Begau  126  miles  above  the  North  Sea 
(N.  lat.  51°  55',  long.  1°  55'  E.) ;  disappeared  108  miles  above  the  Sussex 
coast  (N.  lat.  50°  55',  long.  0°  27'  E.). 

(9.)  Fireball;  1863,  December  27th,  6h  55m  p.m. 
Observations,  at  East  Harptree  and  at  Dulverton  in  Somersetshire  (see 
Catalogue),  agree  with  a  path  of  eighty  miles  in  4  seconds.  Direction,  from 
azimuth  W.  from  S.  277°,  altitude  45°.  Began  eighty  miles  above  the 
Channel  (N.  lat.  50°  37',  long.  0°  42'  W.) ;  disappeared  twenty-five  miles 
above  Poole,  in  Dorsetshire  (N.  lat.  50°  43',  long.  2°  0'  W.).  The  fireball 
agrees  with  an  aerolitic  date. 

(10.)  Fireball;  1864,  January  3rd,  8h  25m  p.m. 
In  the  north  of  England ;  observed  at  Liverpool,  and  Epping,  near  London 
(see  Catalogue). 

(11.)  Fireball;  1864,  January  7th,  8h 36m  p.m. 
South  of  the  Cornish  coast ;  observed  at  Weston-super-Mare  and  Dul- 
verton, in  Somersetshire  (see  Catalogue).     The  overcast  state  of  the  sky 
appears  to  have  precluded  more  general  observations. 

(12.)  Shooting-star;  1864,  April  10th,  9h  30"  p.m. 
Observed  at  Greenwich  Observatory  and  Hawkhurst  (see  Catalogue).     The 
position,  in  N.W.,  is  unfavourable  for  calculation. 

(13.)  Shooting-star ;  1864,  April  20th,  2*  40m  30s  a.m. 
Observed  at  London  and  Hawkhurst  (see  Catalogue).     The  view  was  im- 
paired by  sunrise. 

(14.)  Fireball;  1864,  July  4th,  10h  0m  p.m. 

Observed  at  Llanrwst  (N.  Wales)  and  at  Wolverhampton,  by  Mr.  T.  M. 
Simki8s  (see  Catalogue),  who  concludes  the  path  to  have  been  from  fifty  miles 
above  Stafford  to  thirty  miles  above  Llandovery  (in  Wales).  The  meteor 
observed  through  clouds  at  Greenwich  (see  Catalogue)  is  perhaps  identical 
with  this. 

(15.)  Fireball;  1864,  August  6th,  10b  20*  p.m. 

Observed  at  Wrotham  (Kent)  and  at  Paris  (see  Catalogue).  It  also 
attracted  attention  in  Germany.  From  observations  at  Miinster,  Essen,  and 
Kempen,  Professor  Heis  concludes  its  path  to  have  been  directed  from  a 
considerable  height  above  the  North  Sea,  north-west  of  Holland,  to  thirty  or 
thirty-five  miles  above  the  sea,  due  north  of  Holland.  It  fell  with  a  steep 
incline  from  S.W.  towards  N.E. 

(16.)  Fireball;  1864,  August  9th,  0h  52"  a.m. 
Observed  at  Hawkhurst,  and  at  the  Luxembourg  in  Paris  (see  Catalogue). 
Path,  after  the  expansion,  twenty-nine  miles  in  one  second.  Direction, 
from  azimuth  W.  from  S.  250°,  altitude  60°.  Expanded  106  miles  above 
the  North  Sea  (N.  lat.  53°  15',  long.  3°  22'  E.) ;  disappeared  eighty-two  miles 
above  the  sea  (N.  lat.  53°  11',  long.  a°  4'  E.). 

(17.)  Fireball;  1864,  August  10th,  8h  45m  50B  p.m. 
Observed  in  Italy.  Belongs  among  the  few  whose  paths  are  known  to 
lie  from  the  west  to  the  east  of  the  meridian.  Path,  sixty  miles  in  3  or  4 
seconds.  Velocity,  fifteen  or  twenty  miles  per  second.  Direction,  from 
azimuth  W.  from  S.  30°,  altitude  12°  (near  Antarcs).  Began  forty  miles 
above  Lecco  (N.  lat.  45°  52',  long.  E.  9°  25') ;  disappeared  thirty  miles  above 
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the  Stelvio  Pass  (N.  lat.  46°  30',  long.  E.  9°  55').     Directed  from  some 
radiant-point  in  the  southern  part  of  Ophiuchus,  or  Scorpius. 

(18.)  Fireball;  1864,  August  26th,  llh  0"  p.m. 
Observed  at  Hay  (South  Wales),  "Wolverhampton,  and  Grantham  (see 
Catalogue).  Path,  110  miles  in  5  seconds.  Velocity,  twenty- two  miles  per 
second.  Direction,  from  azimuth  W.  from  S.  330°,  altitude  45°.  Began  100 
miles  above  Monmouth  (N.  lat.  51°  50',  long.  2°  43'  W.)  ;  disappeared  twenty 
miles  above  Barmouth,  in  North  Wales  (N.  lat.  52°  43',  long.  4°  4'  W.).  The 
height  at  first  appearance  is  affected  by  considerable  errors  of  observation. 

II.  Meteoric  Shower  of  August  1864. 
The  annual  display  was  less  abundant  than  in  1863,  and  the  meteors  of 
the  9th  and  10th  of  August  did  not  exceed  the  ordinary  scale  of  the  phe- 
nomenon, either  in  numbers,  brilliancy,  or  uniformity  of  direction.  One 
meteor,  only  was  simultaneously  observed  at  Greenwich  Observatory  and  at 
Hawkhurst. 

1864,  August  9th,  llh  3m  G.M.T. 


A  shooting-star,  leering  a 
train,  observed 

Began. 

Ended. 

Azimuth 
W.  from  S. 

Altitude. 

Azimuth 
W.  from  S. 

Altitude. 

At  Greenwich  Observatory.. 
At  Hawkhurst  (Kent)  

31&7 
2397 

67*7 
84-5 

&7 
41-0 

468 
62-5 

Beginning. 

End. 

Lat 

I 
Long.      Height. 

Distance 

from 

Hawkhurst. 

Lat. 

Long. 

Height. 

Distance 

from 

Hawkhurst 

51°  8'N. 

i 

1   Miles. 
0°44'E.       82 

Miles. 
84 

50°41'N. 

0°  7'E. 

Miles. 
53 

Miles. 
63 

Length  of 
Path. 

Duration  at 
Greenwich. 

Velocity. 

Direction  of  flight,  from 

Azimuth  W.  from  S. 

Altitude. 

46 

Seconds. 
1-5 

Miles  per  second. 
31 

221° 

24° 

Apparent  brightness 
at  Hawkhurst. 

Brightness  at  1  mile, 

compared  to  full 

moon. 

Consumption  of 
coal-gas  for  equal 
luminous  effect. 

Weight  of  meteoric 

matter  arrested  at 

30  miles  per  second. 

•  Cygni. 

0*06 

Cubic  feet. 
1-5 

Grs.* 
14 

*  In  the  last  column  but  one  of  Table  III.,  p.  330  of  the  Report  for  1863,  the  decimal 
point  is  misplaced,  and  the  weights  in  the  last  column  of  that  Table  are  ten  times  larger 
than  the  truth. 
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The  following  are  Mr.  Lowe's 

ohseryations  at  Beeston  Observatory,  1864, 

August 

9th,  p.m.  :— 

1st. 

Number 

of  meteors, 

8k  50*  p.* . 

to  10*  P.M. 

«    5 

yy 

99 

10h 

t9 

Hh    „ 

«  18 

99 

» 

llh 

99 

12>    „ 

-33 

ft 

>» 

12* 

» 

lhA.M. 

-  22 

yy 

»> 

1* 

A.M. 

to    2*    „ 

-27 

2nd. 

Magnitude  of  meteors : — 

Above  1st  mag.* 

=    0 

« 

» 

Equal 

1st  mag.* 

«  12 

99 

» 

» 

2nd  mag.* 

=  25 

99 

99 

99 

8rd  mag.* 

=  19 

99 

99 

4th  &  5th  mag.* 

=  49 

8rd.  Colours  of  meteors : —  Colourless    =  14 

Blue  -    2 

Bed  -    9 

„  „  Orange-red  =  11 

„  „  Orange         =    4 

Yellow         =  25 

4ttu  Length  of  path  of  meteors  i — Under  5°  in  length   =  22 

5°  to  10°       „        -    5 
10°  to  20°       „        =15 
200  to  40°       „       =9 
5th.  Peculiar  features : — No  very  large  or  bright  meteors,  2nd  magnitude 
prevailing  until  midnight,  then  4th  and  5th  magnitude  stars,  apparently  more 
distant  than  at  10h  p.m. 
Majority  very  similar  in  appearance. 
Much  fewer  blue  than  usual. 

Point  of  divergence  about  H 115  Persei.    Very  few  discordant. 
The  paths  of  meteors  in  Perseus  very  short ;  those  in  Ursa  Minor  and  Ursa 
Major  very  long. 

Mostly  very  rapid,  and  about  equal  in  speed. 
The  point  of  divergence  lower  and  more  northerly  than  last  year. 
On  tne  9th,  at  Weston-super-Mare,  8  meteors  brighter  than  3rd  magni- 
tude stars  were  seen  from  10h  30m  p.m.  to  llh  p.m.,  by  Mr.  W.  H.  Wood. 

Between  10h  p.m.  on  the  9th  and  0*  30*1  a.m.  on  the  10th,  at  Greenwich 
Observatory,  Mr.  W.  C.  Nash  saw  1  meteor  equal  to  Venus  and  20  meteors 
greater  than  2nd  magnitude  stars. 

On  the  10th,  from  3h  a.m.  to  3h  40m  a.m.,  at  Vogogna  in  Italy,  Mr.  A.  S. 
Herschel  observed  40  meteors,  of  which  3  equal  Sirius  and  6  equal  1st  mag- 
nitude star. 

Among  105  meteors  observed  on  this  night  by  Mr.  Lowe,  51  left  trains ; 
5  meteors  with  trains  were  observed  by  Mr.  Wood,  23  by  Mr.  Nash,  and  12 
by  Mr.  Herschel.  The  whole,  being  drawn  on  a  map,  present  an  ill-defined 
radiant-point  near  the  head  of  Perseus. 

From  10*  p.m.  on  the  10th  to  2h  a.m.  on  the  morning  of  the  11th,  meteors 
were  observed  at  Hawkhurst  to  radiate  from  Perseus  and  from  other  coex- 
isting radiant-points. 

Radiant-points  of  meteors. 

From  a  point  between  a  and  y  Persei  =  48  meteors. 

„     Polaris        .         .         .  =  12       „ 

„     Pegasus       .  .  *=     7       „ 

„     Undetermined  radiants  .      =11       „ 


Total      78 
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Number  of  meteors  from  10k  to  10*  46m  p.ic  =  12* 
„  „  llk30mtol2k    „    =    8* 

„  „  12htolhA.M.  =24 

„  „  lh  a.m.  to  2h  a.m.      =  30 

Total    74 

Of  these  meteors,  twenty-four  left  trains. 

From  10*  80*  p.m.  to  llh  p.m.,  on  the  10th,  at  Baveno  (Italy),  l£r.  A.  S. 
Herschel  saw  36  meteors.  Of  these  nine  left  trains :  four  were  equal  to  1st 
magnitude  stairs. 

On  the  night  of  the  10th,  at  Greenwich,  there  were  seen  by  Messrs.  W.  C. 
Nash,  C.  W.  Jones,  and  P.  Trapaud,  of  the  Magnetical  and  Meteorological 
Department  of  the  Boyal  Observatory,  from  9h  p.m.  to  lh  a.m.,  sixteen  meteors 
larger  than  3rd  magnitude  stars.    The  sky  was  mostly  cloudy. 

On  the  same  evening,  at  "Weston-super-Mare,  fifteen  meteors  larger  than 
2nd  magnitude  stars  were  seen,  by  Mr.  W.  H.  Wood,  from  10h  15m  to  llh  45m 
p  jf .,  who  reports  as  follows : — 

"  The  8th  was  overcast ;  the  9th  clear  at  intervals ;  the  10th  and  also  the 
11th  clear  and  fine.  The  9th  and  10th  were  pretty  good  displays,  but  far 
inferior  to  that  of  August  1863.  The  meteora  were  sporadic,  with  occasional 
cessations ;  and  they  exhibited  a  singular  predominance  of  red  and  yellow 
colour." 

Messrs.  T.  W.  "Webb  and  T.  M.  Simkiss  report,  respectively,  from  Hay 
(South  "Wales)  and  "Wolverhampton,  regarding  the  meteors  of  the  10th  . 
August: — 

"  A  good  many  shooting-stars  on  the  night  of  the  10th,  but  not  so  many  on 
the  whole  as  on  the  previous  night. 

"  Not  so  many  shooting-stars  on  the  night  of  the  10th  as  on  the  previous 
night,  but  of  the  same  character  and  general  directions.,, 


HI.  'Heights  op  SHooTum-siABs,'  by  Professor  Newton. 
(Am.  Journ.  Sci.,  2nd  ser.,  vol.  xxxvi.,  July  1864.) 

Many  of  the  heights  of  shooting-stars  obtained  by  Brandes,  Bentenberg, 
Boguslawski,  Heis,  Schmidt,  &c,  have  been  unavoidably  advanced  on  slender 
grounds.  The  telegraph  is  now  employed  to  insure  identity  among  the 
meteors  simultaneously  observedf.  Professor  H.  A.  Newton  has,  however, 
collected  upwards  of  300  examples  where  the  heights  of  falling-stars  have 
(previously  to  this  practice)  been  credibly  determined.  A  similar  inquiry  was 
undertaken  for  the  British  Association,  on  the  occasion  of  an  unusually  bright 
display  of  meteors  observed  in  England  on  the  10th  of  August  1863,  and  the 
heights  collected  were  found  to  correspond  with  the  average  of  the  heights 
observed  on  that  occasion}.    A  few  large  bolides  are  contained  in  Professor 

*  Sky  partly  overcast  and  hazy ;  afterwards  clear.  A  fifth  part  of  the  time  was  spent  in 
recording  the  meteors. 

t  From  the  6th  to  the  10th  August  (1864),  93  meteors  were  doubly  observed  between 
Borne  and  Civita  Vecchia  by  the  intervention  of  the  electric  telegraph.  Parallax  varying  from 
15°  to  40°  was  observed  in  the  zenith  of  Borne,  corresponding  to  heights  of  meteors  between 
50  and  150  miles  from  the  surface  of  the  earth. 

\  Report,  1863,  p.  332.    Note  at  the  foot  of  the  page. 
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Newton's  list,  which  therefore  affords  wider  average  limits  of  height  than 
those  given  in  the  last  Report.     The  results  may  he  thus  compared :— - 


Average  height  at  first 
appearance, 
70*1  Brit.  St.  miles. 
73*5        „        ,, 

Average  height  at  dis- 
appearance, 
54-2  Brit.  St.  miles. 
50-6        „        „ 


No.  of  Observations, 
178  since  Sept.  1798. 
234 


No.  of  Observations, 
210  since  Sept.  1798. 
290         „  „ 


Reference. 

B.A.  Report,  1863. 

Am.  Journ.  Set,  July  1864. 


Reference. 

B.  A.  Report,  1863. 

Am.  Journ.  Sd.,  July  1864. 


The  mean  height  of  luminous  meteors  at  appearance  is  accordingly  72,  and 
at  disappearance  52  British  statute  miles  above  the  level  of  the  sea,  with  a 
probable  error  of  only  two  miles. 

IV.  '  November  Star-showers,'  hy  Professor  Newton. 

(Am.  Journ.  Sci.  vol.  xxxvii.  p.  377,  and  vol.  xxxviii.  p.  53.) 

Comparing  together  the  dates  of  thirteen  historic  star-showers,  from  Oc- 
tober 13th,  902,  to  November  13th,  1833,  the  existence  of  a  common  meteoric 
shower  becomes  apparent.  The  node  of  the  ring  has  an  annual  pro-cession  of 
l'*711  (reckoned  from  mean  equinox),  or  of  52f,,56  reckoned  from  a  fixed 
equinox  along  the  ecliptic.  By  this  amount  the  date  of  the  return  has  been 
delayed  one  day  in  every  34  years  since  the  first  appearance  of  the  shower ; 
and  the  narratives  are  in  accordance  with  a  single  meteoric  phenomenon,  of 
which  the  yearly  period  is  365-271  days,  returning  with  especial  intensity 
four  times  in  every  133  years.  A  want  of  punctuality  of  one,  two,  or  even 
three  years  in  the  return  of  the  display  may  be  accounted  for  by  the  revo- 
lution of  the  earth  on  its  axis,  by  which  observers  were  deprived  of  a  view 
of  the  spectacle  during  a  part  of  its  existence.  The  explanation  of  the 
periodicity  depends,  not  upon  the  perturbations  of  the  earth  or  of  the  ring, 
but  upon  the  true  periodical  time  of  revolution  of  the  cloud.  Its  displace- 
ment jfe  parts  of  a  revolution  from  the  node  per  annum  may  be  accom- 
panied with  0,  1,  or  2  complete  revolutions  round  the  sun,  but  with  no  frac- 
tional part  of  a  revolution,  because  the  cloud  has  been  encountered  at  the 
node  with  almost  equal  intensity  on  two  successive  years  (1832  and  1833). 
The  displacement  cannot  be  accompanied  with  any  greater  integral  number 
of  revolutions  than  two,  on  account  of  its  distance  from  the  sun.  As,  more- 
over, the  true  motion  of  the  November  meteors  is  sensibly  perpendicular  to 
a  radius-vector  from  the  sun,  probability  must  be  held  to  decide  in  favour 
of  the  nearly  circular  orbit,  with  1±t4f  revolution  per  annum,  and  with  a 
velocity  nearly  equal  to  that  of  the  earth,  but  in  a  retrograde  direction.  The 
inclination  observed  corresponds  to  nearly  17°  with  the  ecliptic. 


Should  more  than  one  revolution  be  performed  in  one  year  by  the  meteoric 
cloud,  the  two  or  three  successive  encounters  which  compose  one  principal 
meteoric  epoch  must  fall  earlier  in  the  year,  and  vice  versd.     Sufficient  mate- 
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rials  do  in  fact  exist  for  preferring  this  alternative.  In  this  case  the  period 
from  node  to  node  is  354*621  days,  with  a  probable  error  not  exceeding 

16  minutes.  The  orbit  is  nearly  circular,  with  a  semi-major  axis  0*9805,  a 
velocity  of  arrival  in  the  atmosphere  (allowing  for  the  attraction  of  the  earth) 
20-17  miles,  and  a  velocity  of  passage  through  the  atmosphere  38*7  miles,  or 
nearly  forty  miles  per  second. 

A  maximum  display  on  the  morning  of  the  14th  November,  1866,  is 
expected  to  be  chiefly  visible  on  the  western  Atlantic. 

Y.  Meteorites. 

(Proc.  Vienna  Acad.  Sci.  vols,  xlviii.  and  xlix.)] 

(1.)  1863,  August  11th,  llh  30»  a.m. 

Near  Bhytal,  Dacca,  about  150  miles  N.E.  from  Calcutta.    A  report  like 

thunder  was  presently  followed  by  the  fall  of  a  meteoric  stone.    The  stone 

weighed  5  lbs.,  measuring  4  inches  to  6  inches  in  different  parts,  and  struck 

17  inches  into  the  ground.  It  is  entirely  covered  by  a  thin  black  crust,  and 
the  interior  substance  resembles  (by  large  patches)  the  meteorites  of  Weston — 
by  veins  of  darker  colour  the  stones  of  Lixna  and  Macao,  and  those  of 
Parnallee  by  a  general  variegated  appearance.  It  has  been  forwarded  to  the 
British  Museum  through  the  Asiatic  Society  of  Bengal.  A  section  is  destined 
for  the  Museum  of  Vienna.    The  direction  of  the  meteor  was  from  E.  to  W. 

(2.) 
Dr.  Haidinger,  of  Vienna,  concludes  a  paper  on  the  physical  connexion  of 
meteorites  with  fireballs  and  shooting-stars  by  the  following  remarks  (vol.  tIjy, 
p.  16)  : — "  One  of  the  conclusions  which  appear  to  be  established  by  recent 
observations  is,  that  the  three  classes  of  meteorites,  fireballs,  and  shooting- 
stars  are  assemblages  of  fragments,  finer  or  coarser.  A  study  of  the  fused 
surfaces  of  the  meteorites  of  Stannern  shows  that  these,  at  least  occasionally, 
enter  the  atmosphere  in  a  crowd.  Dr.  Schmidt  observed  a  similar  structure, 
by  aid  of  the  telescope,  in  the  case  of  a  detonating  fireball,  on  the  19th  October, 
1863.  Mr.  Alexander  Herschel  also  arrives  at  the  same  conclusion,  on  in- 
dependent grounds,  with  respect  to  shooting-stars,  and  supposes  them  to 
consist  of  dust,  more  or  less  arenaceous  in  its  form."  The  fireball  observed 
by  Dr.  Schmidt,  the  Researches  on  Meteorites,  and  those  on  Shooting-stars, 
referred  to  in  this  paragraph,  are  described  in  former  papers  of  the  Academy. 

(3.)  1863,  December  7th,  llh  a.k. 

Tourinnes  la  Grosse,  Tirlemont,  near  Waterloo  in  Flanders.  A  ball  of 
white-hot  matter  shot  suddenly  from  SJE.  to  N.W.  across  the  sky,  which  was 
cloudy.  Shortly  afterwards  a  crash  was  heard,  followed  by  a  whistling  noise. 
Two  aerolites  were  precipitated,  14  lbs.  and  15  lbs.  in  weight,  and  distant  two 
miles  from  one  another,  one  of  which  broke  the  trunk  of  a  fir-tree  12  inches 
in  circumference,  and  buried  itself  6  inches  in  the  earth.  The  second,  falling 
on  a  footway  in  the  village  of  Tourinnes  la  Grosse,  splintered  a  flagstone,  and 
broke  into  25  or  30  fragments,  severely  burning  the  fingers  of  those  who 
attempted  to  collect  them.  A  third  stone  of  2£  lbs.  weight,  which  fell 
without  injury  from  branch  to  branch  of  a  tree,  is  preserved  in  the  Museum 
of  Natural  History  at  Paris.  Daubree  and  Haidinger  conclude  that  meteorites 
reach  the  earth  with  a  velocity  less  than  that  of  a  cannon-ball.  The  de- 
tonations are  a  proof  of  the  violence  with  which  their  planetary  velocity  is 
destroyed  by  the  resistance  of  the  air.  The  Tourinnes  stones  are  light  grey, 
and,  from  the  presence  of  spherules,  chondritic.  Chladnite  (nickeliferous 
iron)  and  troilite  (magnetic  iron-pyrites)  are  disseminated  through  the  stones 
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in  grains,  and  the  latter  pretty  large.    The  crust  is  one-fiftieth  of  an  inch 
in  thickness,  and  dull  black. 

A  stone  of  2&  on.  is  in  the  Museum  of  Mineralogy  at  Vienna,  2£  lbs.  in 
the  Museum  of  Natural  History  at  Paris,  and  a  fragment,  1  lb.  in  weight,  in 
the  British  Museum. 

(4.)  1864,  March  14th,  and  1864,  May  2nd. 

"  May  Sth  to  14th  \s  an  aerolitic  period,  and  its  radiant-point  should  be 
determined:9  (B.  P.  Greg,  Manchester,  14th  March,  1864.) 

"  May  the  12th  will  be  the  next  time  to  verify,  and  has  of  late  years  been 
very  richly  aerolitic:9  (E.  P.  Greg,  Manchester,  2nd  May,  1864.) 

The  aerolitic  period  so  defined  by  Mr.  Greg  was  verified  by  the  fall  of  a 
meteorite  at  Orgueil  (S.  France),  on  the  evening  of  the  14th  May,  1864. 
The  meteorites  are  rich  in  carbon  and  soluble  salts,  among  which  are  those  of 
ammonia.  (Comptes  Rendus,  vol.  lviii.,  for  May  23,  and  following  numbers 
contain  full  particulars.  At  pp.  1100  and  1212  the  trajectory  of  the  meteor 
is  described.) 

VI.  Radiant-points  op  Shooting-stabs. 
Showers  of  meteors  are  of  comparatively  frequent  occurrence,  and,  since  the 
display  of  November  1833,  it  is  well  known  that  the  meteoric  tracks  on  these 
occasions  take  their  directions  from  a  point  (termed  the  radiant-point  of  the 
shower)  which  retains  its  apparent  place  unchanged  among  the  stars  during 
the  continuance  of  the  shower.  The  following  observations  were  expressly 
conducted  for  the  purpose  of  determining  the  radiant-points  of  meteors  on 
particular  dates,  since  the  last  Report : — 

Date  of  Approximate 

Observation.  Position  of  Radiant-point. 

R.A.  N.DecI. 

1863,  Aug.  10-11...*  Persei    4&8  6&-2 

„    Dec.  12-13... r  Geminorum .  105*5  30*5 

1864,  Jan.  2-3     ...cQuadrantis...  234*0  50-9 

„    Apr.  10-11...*  Virginis 192-3  42 

„    Apr.  12-13.. .Cerberus  2700  250 

„    Apr.  19-20.. .near  «  Lyre...  277*5  34-6 

„    Aug.   9-10...DCamelopardi    498  55*0 

The  position  of  the  radiant-point  on  the  night  of  the  2nd  January  differs 
only  5°  from  the  centre  of  eight  very  luminous  excursions,  observed  by  the 
late  Stillman  Masters,  in  America,  at  daybreak  on  the  2nd  January,  1863 
(E.  A.  238°-0,  N".  P.  D.  43°-6).     The  fixity  of  this  radiant-point  for  two  suc- 

.  eessive  years,  under  circumstances  bo  widely  differing  from  one  another  in 
hour  and  place,  is  a  strong  argument  for  the  astronomical  nature  of  periodical 
meteors.  A  radiant-point  near  a  Lyres  was  observed  in  America,  by  the 
late  E.  O.  Herrick,  on  the  morning  of  the  19th  April,  1839,  a  quarter  of  a 
century  before  the  observation  recorded  in  this  list.  Relying  upon  the  gene- 
ral stability  of  meteoric  phenomena,  it  is  possible  to  determine  the  radiant- 
points  of  sporadic  meteors  (if  these  exist),  in  the  same  manner  as  the  radiant- 
points  of  periodical  shooting-stars,  from  observations  of  a  long  series  of  years. 
The  Reports  of  the  British  Association,  Coulvier  Gravier's  Catalogues,  and 

-  other  less  extensive  observations  afford  more  than  sufficient  materials  for  the 
purpose.  The  centres  of  excursion  of  sporadic  meteors  continue  for  weeks, 
or  even  months,  in  one  position,  until  their  epochs  overlap.  Two  or  more 
centres  of  excursions  then  coexist  for  a  time,  and  afterwards  give  place  to 
other  radiant-points.   The  following  list  of  general  radiant-points  of  shooting- 


No.  of 

General  Accuracy 

Observations. 

of  Divergence. 

120    ... 

Great. 

17    ... 

Considerable. 

100    ... 

Great 

12    ... 

Average. 

16    ... 

Inconsiderable. 

23    ... 

Great. 

87    ... 

Considerable. 
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stars,  arranged  by  Mr.  Greg,  is  remarkably  verified  in 

many  of  its  positions 

by  the  corresponding  list  of  radiant-points  contributed  by 

Dr.  Heis,  in  the 

'  Monthly  Notices '  of  the  Astronomical  Society  (vol.  xxiv. 

p.  213). 

General  Radiant-points  of  Shooting-stars. 

Comparison  of  the  Epochs  and  Positions  of  Radiant-points  of  Shooting-stars,  concluded 

independently,  by  R.  P.  Greg,  Esq.,  and  Dr.  E.  Hels. 

From  Observations  contained  in  the  British  Association 

Observed  at  Munster,  1849-61. 

Catalogues,  1845-1863.    (R.  P.  Greg.) 

(B.  Heis.) 

1 

Epochs  in  their  order 
of  commencement. 

Distinctive 
Number. 
(Greg.) 

R.A. 

i 

Distinc- 
tive 
Letters. 

R.A. 

P 

Epochs  to  the 
nearest  half-month. 

1. 

Dec  20  to  Jan.  30... 

20 

II 

o 
22 

7$ 

A,   

A,   

o 

29 
15 

o 

50 
63 

January  1  to  15. 
January  16  to  31. 

,    2 

Dec  20  to  Jan.  30... 

13 

11.0      

5 

85 

* :::::: 

285 
0 

84 
90 

January  1  to  15. 
January  16  to  31. 

i    3 

Dec  21  to  Peb.  4  ... 

28 

Ill 

68 

17 

AG, 

4 

January  2  to  3  

52 

I 

234 

51 

K= 

?Ma    ... 

235 
242 

52 
51 

December  16  to  31. 
January  1  to  15. 

5 

Jan.  2  to  Feb.  4    ... 

30 

IV 

133 

40 

166 

5? 

January  16  to  31. 

6 

January  5  to  25     ... 

15 

IV.a    

173 

32 

M6. 

i    / 

February  4  to  26  ... 

36 

V 

147 

34 

Ma  ...... 

150 

60 

February  1  to  14. 
February  15  to  28. 
February  1  to  14. 

!    8 

February  7  to  26  ... 
February  9  to  17  ... 

?n 

VI 

186 

70 

MA  

130 

63 

9 

13 

VII 

76 

40 

a,*  .....: 

65 

51 

1 

At   

91 

37 

February  15  to  28. 

,10 

Feb.  10  to  Mar.  17... 

21 

VIII 

168 

9 

I:  :::::: 

170 
178 
173 

11 

7 

23 

February  15  to  28. 
March  1  to  15. 
March  16  to  31. 

11 

Feb.  11  to  Mar.  16... 

10 

VULa 

37 

1 

so. 

12 

February  19  to  26 ... 

10 

Vl.a    

220 

84 

N, 

N4  

0 
260 

90 
83 

February  1  to  14. 
February  15  to  28. 

13 

March  3  to  27   

11 

XIII 

44 

72 

n; 

340 

80 

March  1  to  15. 

14 

March  3  to  31   

30 

IX 

145 

67 

m", 

M 

125 
140 

52 
50 

March  1  to  15. 
March  16  to  31. 

15 

March  3  to  31   

March  12  to  20     ... 

18 
20 

X 

186 
223 

58 
39 

>\. 

MO, 

140 

50 

March  16  to  31. 

16 

XII 

17 

April  1  to  June  2  ... 

52 

XI 

194 

52 

M, 

160 

53 

April  1  to  15. 

M8 

150 

61 

April  16  to  30. 

18 

April  2  to  May  1   ... 

20 

XIV 

189 

4 

s.  

194 

5 

April  16  to  30. 

19 

April  8  to  May  28... 

20 

XIX.  

227 

-8 

SO, 

20 

April  13  (a.m.) 

17 

XVI 

276 

26 

QG 

21 

April  16  to  May  3  ... 

30 

XV 

96 

87 

N„  

265 

83 

April  16  to  30. 

22 

April  19  to  20    

25 

XVII 

282 

33 

DO, 

23 

April  25  to  June  4... 

28 

XVIII.    ... 

255 

48 

DG. 

24 

April  30  to  June  4... 

15 

XX 

243 

20 

Q,  ?..... 

218 

20 

May  1  to  31. 

25 

May  9  to  June  3   ... 

16 

XVIILa ... 

277 

42 

|D 

26 

May  9  to  June  4  ... 

8 

XXI 

286 

21 

iw  

292 

15 

June  1  to  30. 

27 

May  29  to  June  17... 

18 

XXII.     ... 

336 

45 

'  b, 

1  B„  

332 
333 

60 
42 

May  1  to  31. 
June  1  to  30. 

28 

June  1  to  30 

9 
12 

XX.a  

XXIII.    ... 

236 
300 

30 
85 

;  <£ 

'  N9  

'  N,0 

242 
290 
150 

12 
80 
83 

June  1  to  30. 
May  1  to  31. 
June  1  to  30. 

99 

June  1  to  30 

30 

July  2  to  24  

51 

XXIV.    ... 

291 

53 

,  B,  

315 

54 

July  1  to  15. 

to  313 

43 

1 

31 

July  10  to  Aug.  6  ... 

26 

XXVII.  ... 

257 

13 

o, 

262 

12 

July  1  to  15. 

32 

July  20  to  Aug.  4  ... 

46 

XXV 

359 

70 

I  k :::::: 

20 
337 

85 
86 

July  1  to  15. 
July  16  to  Aug.  15. 

H2 
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General  Radiant-points  of  Shooting-stars  (con 

imuei 

*). 

Companion  of  the  Epochs  and  Positions  of  Radiant-points  of 

Shooting-stars,  concluded 

independently,  by 

R.  P.  Greg,  Esq 

.,  and  Dr.  E.  Heis. 

From  Observations  contained  in  the  British  Association 

Observed  at  Miinster,  1849-61. 

Catalogues,  1845-1863.    (R.  P.  Greg.) 

(E.  Heis.) 

No. 

Epochs  in  their  order 
of  commencement. 

Distinctive 
Number. 
(Greg.) 

R.A. 

P 

Distinc- 
tive 
Letters. 

R.A. 

1 

Epochs  to  the 
nearest  half-montli. 

33 

July  22  to  Aug.  10... 

70 

XXVI.    ... 

o 

344 

to  327 

302 

o 
12 
10 
44 

T,   

314 

15 

August  16  to  31. 

34 

July  29  to  Aug,  22... 

123 

XXI V.a  ... 

to  288 

42 

B,  

306 

59 

August  16  to  31. 

&298 

58 

B0  

302 

65 

July  16  to  Aug.  15. 

35 

Aug.  6  to  Sept.  10... 

80 

XXIX.    ... 

0 

90 

Nu 

N„ 

295 
130 

79 

84 

August  16  to  31. 
September  1  to  15. 

36 

August  7  to  16 

... 

XXVIII.... 

45 
to    20 

55 
62 

Ao  

50 

51 

July  16  to  Aug.  15. 

37 

Aug.  17  to  Sept  12 

9 

XXVlLn... 

245 
to  262 

5 
12 

o, 

262 

12 

July  1  to  15. 

38 

Aug.  17  to  Sept.  30 

18 

XXFO,  or 
XXXa. 

282 

42 

B,  

293 

57 

September  1  to  15. 

39 

Aug.  17  to  Sept  30 

150 

XXX 

333 

50 

EG 

viz.314 

52 

E    

330 

50 

October  16  to  31. 

to  347 

47 

A„ 

35 

63 

September  1  to  15. 

&333 

41 

Aia 

44 

63 

September  16  to  30. 

to  333 

62 

A„ 

51 

61 

October  1  to  15. 

40 

Aug.  18  to  Sept.  29 

27 

XXXI.,   or 

13 

34 

r" 

53 

35 

September  1  to  15. 

XXX.*. 

R 

46 

37 

September  16  to  30. 

41 

Aug.  22  to  Nov.  5... 

27 

XXXII.  ... 

1 

15 

£  

T,   

Tt  

343 

1 
3 

10 
11 
11 

September  1  to  15. 
September  16  to  30. 
October  1  to  15. 

42 

Sept  6  to  Nov.  23... 

18 

XXXIV.... 

22 

-9 

TG 
U    

10 

-11 

October  16  to  31. 

43 

Sept  20  to  Oct  11... 

35 

XXXV.  ... 

83 

48 

AG, 

44 

Sept  25  to  Oct.  10... 

16 

XXXVI. ... 

51 

84 

NM 

65 

84 

September  16  to  30. 

45 

Sept.  27  to  Nov.  2... 

67 

XXXIII.... 

14 

58 

* 

Ajfi   ...... 

20 
25 

42 
40 

October  16  to  31. 
December  1  to  15. 

46 

October  3  to  20 

11 

XXXVII... 

140 

45 

Lb 

?LX 

115 

55 

December  1  to  15. 

47 

Oct  4  to  Nov.  10... 

35 

XXXVIII. 

45 

33 

Ra   

45 

32 

October  1  to  15. 

48 

Oct  18  to  Nov.  3 ... 

30 

XXXIX.... 

83 

12 

<f 

49 
50 

Oct.  20  to  Nov.  21... 
Oct  31  to  Dec  9  ... 

33 
14 

XL 

91 
189 

56 

7 

F     

LH 

75 

40 

October  16  to  31. 

XLIII.    ... 

51 

November  1  to  23... 

75 

XLI 

16 

49 

AG. 

52 

November  7  to  15... 

XLII 

153 

22 

l0  : 

150 

28 

November  1  to  30. 

53 

Nov.  23  to  Dec. 9... 

9 

XLV 

279 

56 

DG, 

54 

Nov.  24  to  Dec.  10... 

37 

XLIV.    ... 

59 

58 

Al6! 

37 

59 

December  16  to  31. 

55 

Nov.  26  to  Dec  30... 

84 

XLVII.  ... 

96 

36 

G 

?Li 

KG 

115 

55 

December  1  to  15. 

56 

Nov.  27  to  Dec  19 

10 

XLVI.    ... 

157 

71 

Total  days,  1655. 

1746 

Each  of  the  foregoing  fifty-six  radiant-points  of  shooting-stars  depends 
upon  the  average  of  one  meteor  recorded  per  night  for  thirty  successive  nights, 
which  is  the  average  duration  of  a  meteoric  shower.    Even  cursory  observa- 
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tions  are  calculated  to  add  to  the  precision  with  which  it  will  in  future  he 
desirable  to  fix  the  epochs  and  positions  of  these  radiant-points.  When  the 
epochs  and  positions  of  the  different  general  radiant-points  of  shooting-stars 
are  more  exactly  circumscribed^  it  may  be  reasonably  expected  that  fireballs 
and  meteorites  will  be  shown  to  belong,  like  shooting-stars,  to  meteoric 
showers. 

The  results  arrived  at  independently  by  Professor  Heis,  of  Minister,  are  in 
general  strongly  corroborative  of  those  obtained  by  Mr.  Greg,  of  Manchester, 
though  in  certain  cases  the  latter  exhibits  radiants  not  given  by  the  former, 
and  vice  versd.  Professor  Heis,  however,  has  somewhat  arbitrarily  divided 
his  meteor-showers  and  radiants  into  bi-monthly  divisions,  and  has  thus 
occasionally  presented  the  same  shower  with  a  number  of  radiants  more  or 
less  closely  allied  to  each  other. 

Mr.  Greg  has  endeavoured  to  give  as  nearly  as  possible  the  precise  dura- 
tion and  limit  of  each  shower,  as  well  as  the  average  position  of  its  connected 
radiant. 

The  general  results  may  be  thus  summed  up,  with  a  tolerable  degree  of 
certainty,  as  regards  the  meteor-sTunuers. 

They  appear  to  endure  for  almost  any  period,  from  twenty-four  hours  to 
eight  or  possibly  ten  weeks,  differing  from  one  another  in  richness  or  intensity 
of  display.  In  some  there  appears  to  be  a  tendency  to  maximum  display 
on  particular  days,  as  for  example  xlvii.,  lasting  from  November  26th  to  De- 
cember 30th  ;  but  the  most  abundant  display  occurs  from  December  9th  to 
13th.  In  others  no  such  maximum  can  be  perceived.  Their  number,  of 
fully  fifty  as  yet  ascertained,  will  probably  not  be  much  exceeded,  unless 
by  short-lived  showers,  and  by  others  whose  radiants  culminate  just  before 
dawn.  There  is  no  confusion  or  chance  in  their  return,  but,  on  the  contrary, 
the  showers  are  very  regularly  recurrent  every  year,  and,  allowing  a  radiant- 
region  of  10°  to  15°  in  diameter  for  each,  the  so-called  "  sporadic"  meteors 
will  become  extremely  scarce,  now  that  the  principal  showere  and  their 
radiants  have  been  pointed  out.  A  well-marked  instance  of  long  persistence, 
and  remarkable  for  having  its  radiant  very  small  and  fixed,  is  the  shower  of 
August  6th  to  September  10th,  no.  xxix.  The  great  majority  have,  at  the 
present  time,  been  as  clearly  defined  (as  regards  the  time  of  their  occurrence, 
duration,  and  positions  of  their  radiants)  as  is  the  case  with  the  older  and 
better-known  showers  of  August  and  November.  On  the  average  of  many 
years,  the  radiant-regions  of  a  few  are,  however,  still  very  extensive.  In  all, 
a  plane,  oval,  or  double-headed  region  of  radiation  appears  to  represent  the 
conditions  of  the  showers  more  correctly  than  a  point.  This  elongation  of 
the  radiant-region  is  in  most  cases  perpendicular  to  the  ecliptic,  or  parallel 
to  the  via  lactea,  in  or  near  which  the  greater  number  of  the  radiants  in  the 
latter  half  of  the  year  are  placed.  The  meteors  of  particular  showers  vary 
in  their  distinctive  characters,  some  being  larger  and  brighter  than  others, 
some  whiter,  some  more  ruddy  than  others ;  some  swifter,  and  drawing  after 
them  more  persistent  trains  than  those  of  other  showers.  Their  connexion 
with  the  epochs  and  directions  of  large  meteors  still  remains  to  be  esta- 
blished. 
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Report  on  the  best  Means  of  providing  for  a  Uniformity  of  Weights 
and  Measures,  with  reference  to  tlie  Interests  qf  Science,  By  a  Com- 
mittee consisting  of  Lord  Wrottesley*,  D.C.L.,  F.R.S.,  The  Rt. 
Hon.  C.  B.  Adderley*,  M.P.,  Sir  William  Armstrong,  C.B., 
F.R.S.,  The  Astronomer  Royal,  F.R.S.,  Samuel  Brown*,  W. 
Ewart,  M.P.,  T.  Graham,  F.R.S.,  Sir  John  Hay*  Bart.,  M.P., 
F.R.S.,  Prof.  Hennessy*,  F.R.S.,  James  Heywood*,  M.A.,  F.R.S., 
Dr.  Lee*  F.R.S.,  Dr.  Leone  Levi*,  F.S.A.,  F.S.S.,  Prof.  W.  A, 
Miller,  F.R.S.,  Prof.  Rankine*,  F.R.S.,  Rev.  Dr.  Robinson, 
F.R.S.,  Col.  Sykes*,  M.P.,  F.R.S.,  W.  Tite,  M.P.,  F.R.S.,  Prof. 
A.  W,  Williamson*,  F.R.S.,  James  Yates,  M,A.m  FM.S.,  and 
Frederick  Purdy*. 

For  a  uniformity  of  weights  and  measures  with  reference  to  the  interests 
of  science,  the  Committee  recommend  to  the  British  Association  the  follow- 
ing resolutions : — 

1.  That  it  is  desirable,  in  the  interests  of  science,  to  adopt  a  decimal  system 
of  weights  and  measures. 

2.  That  in  furtherance  of  this  proposal,  it  is  desirable,  from  its  scientific 
capabilities,  to  adopt  the  metric  system  t. 

3.  That  as  the  weights  and  measures  of  this  country  are  gradually  under- 
going a  process  of  decimalization,  it  would  be  more  advantageous,  instead  of 
drifting  by  degrees  into  a  heterogeneous  variety  of  systems,  to  change  at 
once  to  a  really  convenient  system, 

4.  That  it  be  recommended  to  the  Government,  in  all  cases  in  which 
statistical  documents  issued  by  them  relate  to  questions  of  international 
interest,  to  give  the  metric  equivalents  to  English  weights  and  measures. 

5.  That  in  communications  respecting  weights  and  measures,  presented  to 
foreign  countries  which  have  adopted  the  metric  system,  equivalents  in  the 
metric  system  be  given  for  the  ordinary  English  expressions  for  length, 
capacity,  bulk,  and  weight. 

6.  That  it  be  recommended  to  the  authors  of  scientific  communications,  in 
all  cases  where  the  expense  or  labour  involved  would  not  be  too  great,  to 
give  the  metric  equivalents  of  the  weights  and  measures  mentioned, 

7.  That  the  influence  of  the  British  Association  would  be  beneficially 
exerted  in  obtaining  from  Paris  an  authorised  set  of  metric  weights  and 
measures,  to  be  placed  in  some  public  and  frequented  building  in  London. 

8.  That  advantage  will  be  derived  from  the  recent  publication  of  metrio 
tables,  by  C.  H.  Bowling,  C.E.,  in  which  British  standard  weights  and 
measures  are  oompared  with  those  of  the  metrio  systemj.  That  treatises 
explaining  the  metric  system,  with  diagrams,  should  be  forthwith  laid  before 
the  public.  That  works  on  arithmetic  should  oontain  metrio  tables  of  weights 
and  measures,  with  suitable  exercises  on  those  tables ;  and  that  inspectors  of 
schools  should  examine  candidates  for  pupil-teachers  in  the  metric  system* 

9.  On  the  subject  of  temperature,  it  is  recommended  that  the  authors  of 
Eeports  to  be  presented  to  the  British  Association,  relative  to  temperature, 

•  Those  members  whose  names  have  an  asterisk  (*)  added  have  attended  meetings  of 
the  Committee, 
t  Professor  Bankine  has  dissented  from  the  second  "Resolution. 
X  London,  Lockwood  and  Co.,  1864. 
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be  requested  to  give  the  degrees  of  heat  or  oold  according  to  both  the 
Centigrade  and  Fahrenheit's  thermometers. 

10.  It  is  recommended  that  the  scales  of  thermometers  constructed  for  soi- 
entifio  purposes  be  divided  both  according  to  the  Centigrade  and  Fahrenheit 
scales ;  and  that  barometric  scales  be  divided  into  fractions  of  the  metre,  as 
well  as  into  those  of  the  foot  and  inch. 

11.  That  a  committee  on  uniformity  of  weights  and  measures  be  re- 
appointed, with  a  grant  of  £20. 

Prince  Talleyrand,  in  1790,  distributed  among  the  members  of  the  Consti- 
tuent Assembly  of  France  a  proposal,  founded  upon  the  excessive  diversity 
and  confusion  of  the  weights  and  measures  then  prevailing  all  over  that 
country,  for  the  reformation  of  the  system,  or  rather  for  the  foundation  of  a 
new  system  upon  the  principle  of  a  single  and  universal  standard*. 

A  Committee  of  the  Academy  of  Sciences,  consisting  of  five  of  the  most 
eminent  mathematicians  of  Europe — Borda,  Lagrange,  Laplace,  Monge,  and 
Condorcet — were  subsequently  appointed,  under  a  decree  of  the  Constituent 
Assembly,  to  report  upon  the  selection  of  a  natural  standard ;  and  the  Com* 
mittee  proposed  in  their  Report  that  the  ten-millionth  part  of  the  quarter  of 
the  meridian  of  Dunkirk  should  be  taken  as  the  standard  unit  of  linear 
measure. 

Delambre  and  Mechain  were  appointed  to  measure  an  arc  of  the  meridian 
between  Dunkirk  and  Barcelona.  They  commenced  their  labours  at  the  most 
agitated  period  of  the  French  revolution.  At  every  station  of  their  progress 
in  the  field-survey  they  were  arrested  by  the  suspicions  and  alarms  of  the 
people,  who  took  them  for  spies  or  engineers  of  the  invading  enemies  of 
France.  The  result  was  a  very  wonderful  approximation  to  the  true  length, 
and  one  in  the  highest  degree  "  creditable  to  the  French  astronomers  and 
geometricians,  who  carried  on  their  operations,  under  every  difficulty  and  at 
the  hazard  of  their  lives,  in  the  midst  of  the  greatest  political  convulsion  of 
modern  times"  t. 

By  means  of  the  aro  of  the  meridian  measured  between  Dunkirk  and  Bar- 
celona, and  of  the  arc  measured  in  Peru,  in  1736,  by  Bougner  and  La  Con- 
damine,  the  length  of  the  quarter  of  the  meridian,  or  the  distance  from  the  pole 
to  the  equator,  was  calculated.  This  length  was  partitioned  into  ten  millions 
of  equal  parts,  and  one  of  these  parts  was  taken  for  the  unit  of  length,  and 
called  a  metre  $,  from  the  Greek  word  pirpoy  (a  measure). 

If  the  arc  of  the  meridian  be  calculated  from  the  result  of  French  researches, 
the  metre  itself  is  equal,  in  English  measurement,  to  89*37079  inches ;  and 
multiplying  this  length  by  10,000,000,  the  length  of  the  quadrant  of  the 
meridian,  when  converted  into  feet,  will  be,  32,808,992  feet.  Sir  John 
Hersohel  estimates  the  length  of  the  quadrant  of  the  meridian  at  32,813,000 
feet ;  so  that,  according  to  his  calculation,  there  is  a  difference  between  the 
French  and  the  new  estimate  of  the  quadrant,  of  4008  feet,  and  therefore  the 
French  length  of  the  quadrant  is  y-J^th  too  short,  and  the  metre  is  ^-J-g-th 
of  an  inch  less  than  the  length  of  the  ten-millionth  part  of  the  quadrant. 

An  error  of  ^^gth  of  an  inch  in  the  determination  of  the  metre  is 
more  than  counterbalanced  by  the  extreme  simplicity,  symmetry,  and  con- 
venience of  the  metrio  system.     Professor  Bessel  observed  with  respect  to 

*  Beport  of  John  Quincy  Adams  on  Weights  and  Measures, p.  49.  Washington,  1821. 
t  Eseav  on  the  Yard,  the  Pendulum,  and  the  Metre,  by  Sir  John  F.  W.  Herechel, 
Bart,  K.H.,  MJL,  F.R.S.,  Ac.,  p.  19.    London,  1868. 
t  Snot's  'Arithmetic,1  translated  by  J.  Spear,  Esq,  p.  152.  R.  Hardwire :  London,  1863. 
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the  metre,  that,  "in  the  measurement  of  a  length  between  two  points  on 
the  surface  of  the  earth,  there  is  no  advantage  at  all  in  proving  the  relation 
of  the  measured  distance  to  a  quadrant  of  the  meridian"*.  Professor  Miller, 
of  Cambridge,  who  quotes  this  remark,  deems  the  error  in  the  relation  of  the 
metre  to  the  quadrant  of  the  meridian  to  be  of  no  consequence ;  and  he 
mentions  another  slight  error  in  the  metric  system,  discovered  by  recent 
research,  and  relating  to  the  density  of  water,  which  he  gives  in  the  following 
words  of  Bessel  t: — 

"  The  kilogramme  (1000  grammes)  is  not  exactly  the  weight  of  a  cubio 
decimetre  of  water.  Many  of  the  late  weighings  show  that  water  at  its  maxi- 
mum density  has  a  different  density  from  that  which  was  assumed  by  the 
French  philosophers  who  prepared  the  original  standard  of  the  kilogramme ; 
but  nobody  wishes  to  alter  the  value  of  the  gramme  on  that  account" 

M.  Chevalier  stated  to  the  Committee  of  the  House  of  Commons  on  Weights 
and  Measures,  in  1862,  that,  in  calculation,  the  metric  system  spares  both 
time  and  labour,  exactly  as  a  good  machine  would  do  for  spinning  or 
weaving. 

The  metric  system  is  considered  by  Sir  William  Armstrong  to  be  "  the  only 
one  which  has  any  chance  of  becoming  universal." 

Two  important  principles  form  the  basis  of  the  metric  system. 

1.  That  the  unit  of  linear  measure,  applied  to  matter,  in  its  three  forms  of 
extension,  vis.  length,  breadth,  and  thickness,  should  be  the  standard  of  all 
measures  of  length,  surface,  and  solidity. 

2.  That  the  cubic  contents  of  the  linear  measure,  in  distilled  water,  at  a 
temperature  of  great  contraction,  should  furnish  at  once  the  standard  weight 
and  measure  of  capacity. 

Scientific  advisers  were  summoned  to  the  counsels  of  King  Louis  Philippe, 
on  his  accession  to  the  French  throne,  and  that  monarch  has  the  credit  of 
having  enforced  the  metric  system  in  France.  The  opposition  to  the  metric 
system,  among  the  French,  had  not  arisen  from  the  requirements  of  com- 
merce ;  the  Department  of  the  Bridges  and  High  Roads  and  the  officials  of 
the  naval  arsenals  had,  with  the  consent  of  the  French  government,  already 
adopted  the  metric  system,  and  the  new  system  came  into  general  operation 
in  1840. 

The  Department  of  Commerce  in  France  superintends  the  proper  observance 
of  weights  and  measures.  Standards  made  for  the  course  of  trade  are  very 
numerous. 

"  If  you  have  been  walking  about  Paris,"  says  M.  Chevalier,  "you  may 
have  seen  the  metre  in  the  streets,  fixed  in  the  wall  of  many  a  public  build- 
ing. It  is  made  by  public  authority.  Any  buyer,  who  is  afraid  that  he  has 
been  cheated,  can  go  to  some  street  at  a  short  distance,  and  there  he  finds  the 
measurement  of  the  metre,  fixed  by  authority  for  the  use  of  the  people :  besides, 
he  has  a  process  more  simple,  to  know  whether  he  has  been  dealt  with  fairly ; 
he  has  his  own  metre  in  his  pocket." 

Verifiers  of  weights  and  measures  are  appointed  in  every  district  (arron- 
dissemeni)  of  France,  and  each  verifier  has  his  own  set  of  these  instruments. 
Measures  are  made  very  cheap  in  Paris :  balances  furnished  with  small  weights 
may  be  purchased  at  a  small  expense ;  and  in  the  larger  weights,  the  principal 
expense  is  in  the  metal. 

*  Beport  of  a  Committee  of  the  House  of  Commons  on  Weights  and  Measures,  p.  109. 
1862. 

f  From  the  ( Populate  V orlesungen,'  by  Professor  Bessel,  published  in  1848,  soon 
after  his  death, 
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Glitch's  'literary  and  Scientific  Kegister*  for  1864*  contains  a  useful 
comparison  of  metric  and  English  measures,  compiled  by  Mr.  Warren  De 
la  Hue,  F.K.8.,  in  which  the  different  quantities  of  the  metric  system  are 
expressed  in  their  English  equivalents,  and  the  value  of  several  important 
English  weights  and  measures  is  given  in  the  terms  of  the  metric  system. 

Until  comparative  tables  of  the  English  and  metric  systems  had  been 
published,  the  labour  of  converting  English  weights  and  measures  into  the 
metric  system  was  so  excessive,  that  when  communications  to  scientific 
societies  were  published  in  England,  with  merely  British  weights  and 
measures,  such  papers  were  frequently  not  translated  in  foreign  countries,  and 
the  labours  of  the  Englishman  of  science  were  consequently  not  appreciated 
beyond  the  limits  of  Anglo-Saxon  dominions. 

Practical  inconvenience  was  felt,  during  the  negotiation  of  the  commercia 
treaty  between  France  and  England,  on  account  of  the  English  inch  not  being 
at  that  time  usually  divided,  except  into  quarters  and  eighths. 

Mr.  Ogilvie,  Surveyor  General  of  the  Custom  House  in  London,  who  assisted 
Mr.  Cobden  in  the  French  treaty,  found  the  advantage  of  the  minute  subdi- 
visions of  French  measures,  such  as  the  millimetre,  which  is  one- third  less  than 
one-sixteenth  of  an  inch,  and  is  the  one-thousandth  part  of  the  metre. 

French  workmen  are  familiar  with  the  millimetre  as  a  unit  of  width,  and 
as  especially  useful  with  reference  to  plates  of  iron  or  other  materials.  Duties 
had  to  be  calculated  for  the  treaty  on  rolled  iron,  in  cases  where  the  work  of 
rolling  increased  the  value  of  the  iron,  and  where  a  slight  diminution  of  width 
was  of  great  importance. 

The  following  diagram,  from  Gutch's  « Scientific  Register,'  will  show  the 
minute  subdivision  of  the  millimetre,  and  will  also  exhibit  the  near  approxi- 
mation of  100  millimetres  to  4  inches. 

COMPARISON  OF  ENGLISH  AND  METRIC  MEASUREMENT. 


Scale  of  four  inches. 

1  1  l.l.l  I.I  hi 

'MM  Mil   1 

n  i'in«m-ii.i   j^ 

II   I.M    U    hi, 

1 

[|I1|I1I1|III1[1II1|I1IL|1III|IIII[ 


Scale  of  one-tenth  of  a  metre,  or  100  millimetres. 

1EQEE 


rrrmTTrq  n  rrpnrpjjjj  1 1 1  m  1 1  n  ii  mj 


10 


80 


40 


CO 


70 


80 


90 


100 


Mr.  J.  Mumford,  Master  of  the  British  School  at  Highgate,  recommends 
decimals  to  be  placed  immediately  after  numeration  in  the  ordinary  arith- 
metic-books, instead  of  being  put  after  compound  interest  and  other  difficult 
rules.  The  children  in  schools,  who  usually  follow  the  order  of  subjects  in 
an  arithmetic-book,  would  thus  learn  decimals  at  an  earlier  period  of  their 
education. 

So  much  time  is  occupied  in  schools  in  committing  to  memory  the  various 
tables  of  English  weights  and  measures,  and  in  working  examples  of  com- 
pound addition,  subtraction,  multiplication,  and  division,  that  Mr.  James 
Yates  is  of  opinion  that  a  year  would  be  saved  in  the  education  of  boys, 

*  Published  by  B.  Blake,  421  Strand,  London. 
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if  the  metric  system  were  to  take  the  place  of  the  existing  tables  of  weights 
and  measures  in  England. 

The  English  workmen  engaged  in  building-trades,  snch  as  carpenters, 
masons,  and  bricklayers,  Professor  Donaldson  considers  to  be  generally  very 
intelligent ;  and  whatever  would  afford  to  them  facility  in  calculation  would 
be  acceptable  as  soon  as  it  had  been  explained  to  them. 

In  railway  operations  a  civil  engineer  ascertains  weight  by  computation 
of  measure :  he  cannot  take  scales  and  beams,  and  weigh  pieces  of  iron 
of  twenty  tons  and  upwards;  he  knows  the  specific  gravity  of  the  iron, 
and  he  ascertains  by  measurement  the  weight  of  a  given  quantity  of 
that  metal.  The  metric  system  aids  in  all  calculations  relating  to  specific 
gravity. 

Mr.  W.  Crosley,  C.E.,  stated  to  the  Committee  of  the  House  of  Commons 
on  Weights  and  Measures  that  he  believes  the  decimal  system  is  extending 
itself  very  muoh,  especially  for  scientific  purposes  and  amongst  professional 
men.  "  It  is  extending  itself  among  them  very  considerably,  without  any 
law  whatever." 

Chemists,  pursuing  important  researches,  employ  generally  metrio  weights 
and  measures.  Thus,  in  the  Royal  Institution  of  Great  Britain,  in  Albemarle 
Street,  the  operations  of  the  laboratory  are  carried  on  with  the  aid  of  the 
metric  system ;  and  Dr.  Frankland,  one  of  the  chemists  of  that  Society,  finds 
the  metric  weights  and  measures  particularly  valuable  in  his  experimental 
investigations  respecting  gases.  The  gramme,  with  its  multiples  and  minute 
subdivisions,  is  a  popular  weight  with  chemists. 

In  the  practical  business  of  a  druggist  the  metrio  system  of  weights  and 
measures,  if  generally  adopted,  would,  in  the  opinion  of  Mr.  Squire,  save  a 
great  deal  of  labour  to  the  rising  generation.  In  the  metrio  system,  Mr. 
Squire  observes,  as  the  divisions  and  multiplications  are  all  by  ten,  the 
subject  and  the  calculations  would  be  much  simplified*. 

A  meeting,  held  in  June  1863,  of  the  Pharmaceutical  Society  of  Great 
Britain,  adopted  a  petition  to  the  House  of  Commons,  in  which  they  recom- 
mended an  assimilation  of  the  weights  and  measures  of  all  nations,  as  likely 
"  to  tend  greatly  to  the  convenience  of  pharmaceutists  t  and  the  safety  of 
thepublic.,, 

The  Pharmaceutical  Society  of  Great  Britain  felt  assured  that  a  "  very  few 
years  would  familiarize  both  prescribers  and  dispensers  with  the  new 
weights  and  measures,  and  that  the  easy  multiplication  or  division  of  them 
by  the  decimal  system,  universally  applied,  would  afford  such  facilities  of 
computation  as  to  recommend  it  strongly  to  the  adoption  of  medical  men 
and  chemists ;  and  they  are  strengthened  in  this  opinion  by  the  invariable 
practice  of  English  ana  all  other  analytical  chemists  already  to  state  the 
results  of  their  investigations  in  decimals." 

Some  metrio  measures  and  weights  approach  very  nearly  to  corresponding 
English  quantities :  thus,  in  liquid  measure,  five  litres  are  nearly  equal  to 
Ljijj.  gallon,  or  1  gallon  0*402  of  a  quart, 

A  half-kilogramme,  or  weight  of  500  grammes,  is  equivalent  to  1  lb.  1  oa, 
10-191  drams  avoirdupois. 

The  following  brief  table,  by  Mr.  Samuel  Brown,  condenses  the  system  of 
all  the  metrio  measures  and  weights  into  a  small  compass : — 

*  Pharmaceutical  Journal,  July  1863,  p.  8.  f  Ibid.  p.  9. 
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System  of  Metric  Measures  and  Weights, 


Multiples. 

Myria 

KUo    

Hecto 

Deka 

Units    

Divisions, 

Deci    

Centi 

Milli   

length. 

Surface. 

Capacity. 

Weight. 

10,000 

1,000 

100 

10 

Metre. 

•1 

•01 

•001 

100 ' 
Are. 

"•01 

1,000 
100 
10 
litre. 

•1 
•01 

10,000 

1,000 

100 

10 

Gramme. 

•1 

•01 

•001 

It  will  be  observed  that  the  multiples  of  the  unit,  in  each  case,  are 
designated,  in  the  metric  system,  by  Greek  prefixes: — Myria,  10,000 ;  Kilo,  or 
ChiUo,  1000 ;  Hecto,  or  Hecato,  100 ;  Deka,  10 :  whilst  the  divisions  of  the 
unit,  in  each  case,  are  expressed  by  Latin  prefixes : — Deci,  -^th ;  Centi,  jfa ; 

M®**  TljW 

The  English  equivalents  to  the  measures  of  length  and  capacity,  and  to 

the  weights,  according  to  the  metric  system,  are  thus  given : — 


Metric  Measures  of  Length,  with  English  equivalents. 


Metric  Names. 

English  Equivalents. 

Millimetre  (l-1000th) 

Centimetre  (l-100th) 

Ddcimetre  (l-10th) 

inches. 
0-039 
0-394 
3-937 
39-371 

feet,  inches. 

3     3-371 

32     9-708 

yards. 

1-094 

10-936 

109-363 

1093-633 

1  MfcTRE      

DeTcametre  (10  metres) 

Hectometre  (100  metres)     .... 
Kilometre  (1000  metres) 

Metric  Measures  of  Capacity,  with  English  equivalents. 


Metrio  Names. 


English  Equivalent*, 


Centilitre    

Decilitre 

LlTRB 

Dtfkalitr*  (10  litres)  . 
Hectolitre  (100  litre*) 


gill 
0-070 
0-704 


quart 

0-880 


gallons,  quart. 

2    0-804 

22    0-039 
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Metric  Weights,  with  English  equivalents. 


Metric  Names. 

Avoirdupois. 

Troy. 

1  decigramme  (l-10th) .... 

1   flRAMMU      ,  .   t  ,  .  .  t  .    f  .  .  t  .  r 

cwt  qrs. 

1    3-874 
19    2-736 

lb. 

2-205 
22-046 

oz. 
3-527 

drams. 
5-644 

grains. 
1-543 
15-432 

1  d&agramme  (10  grammes) 

1  hectogramme  (100  grms.) 

1  kilogramme,  or  kilo  (1000 

grammes) 

1  myriagramme  (10  kilos). . 
1  metric    quintal    (or    100 

kllOfl)         ,     r     .     ,     ,     -     t     -     ,    ,     r     -     -     - 

"****"*/   

1  metric  tonne  (1000  kilos) 

Professor  Chevalier,  in  his  evidence  to  the  Committee  of  the  House  of 
Commons  on  "Weights  and  Measures,  states  his  opinion  that  some  objections 
may  be  made  .to  the  Gramme  as  the  unit  of  weight.  "  It  is  very  small : 
perhaps  it  would  have  been  better  to  have  taken  the  kilogramme;  but  such  a 
change  can  be  easily  made.  If  you  think  our  measure  of  weight  is  too  small, 
in  case  you  adopt  the  system,  you  may  take  the  kilogramme  "  (observes  the 
Professor)  "for  the  unit." 

The  metric  system  of  weights  and  measures  has  been  adopted,  not  only 
by  France,  but  by  Italy  (except  the  portion  under  Pontifical  government), 
Spain,  Portugal,  Belgium,  and  Holland ;  it  has  been  partially  received  in 
Switzerland,  which  adopts  the  half-kilogramme  as  the  pound.  The  majority 
of  the  States  composing  the  "  Zollverein,"  or  Customs  League,  in  Germany, 
have  expressed  their  approval  of  the  metric  system.  The  half-kilogramme 
has  been  introduced  into  all  great  mercantile  operations  in  Austria. 

At  the  International  Statistical  Congress,  held  at  Berlin,  in  September  1863, 
thirty-three  nations  of  Europe  and  America  were  represented  by  statistical 
delegates,  and  the  congress  agreed  to  the  following  fundamental  resolution  on 
weights  and  measures : — 

"  The  adoption  of  the  same  measure  in  international  commerce  is  of  the 
highest  importance.  The  metric  system  appears  to  the  congress  to  be  the 
most  convenient  of  all  the  measures  that  could  be  recommended  for  interna- 
tional measures." 

A  commission  of  the  Imperial  Academy  of  Sciences  in  St.  Petersburg  has 
recommended  that  such  alterations  should  be  made  in  Russian  weights  and 
measures  as  would  put  them  in  conformity  with  the  metric  system  of  France. 
The  Grand  Duke  Constantine,  brother  of  the  Emperor  of  Russia,  is  in  favour 
of  the  metric  system ;  and  Dr.  Kupffer,  a  delegate  from  the  Russian  govern- 
ment, has  declared  that  Russia  would  recommend  the  adoption  of  the  pure 
metric  system,  if  Great  Britain  would  take  the  lead. 

"  We  wish  England,"  said  Dr.  Kupffer,  "  to  take  the  lead.  England  is 
a  country  of  prior  civilization.  Let  England  do  it,  and  we  are  sure  to 
follow." 

In  the  new  Belgian  law  on  weights  and  measures,  the  units  of  the  metric 
system  have  been  extended  by  adopting  the  doubles  of  each  unit,  and  of  its  • 
multiples  and  subdivisions.    The  Belgians  have  also  adopted  the  principle  of 
having  weights  representing  50,  20,  5,  2,  and  1 ;  and  they  have  followed  a 
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similar  arrangement  with  regard  to  measures  of  length  and  measures  of 
capacity. 

In  Holland  the  law  requires  the  use  of  the  metric  system  in  all  things, 
except  weighing  medicines.  The  old  Dutch  names,  such  as  "elle"  and 
"  palm,"  are  preserved  in  the  metric  tables  ;  the  "  elle  "  is  the  metre  (3*2809 
feet),  and  the  "palm"  the  decimetre  (or  3*937  inches).  A  "kan"  in 
Holland  is  the  name  for  a  litre,  or  1760  pint.  In  weights,  the  "  ons  "  is 
the  Dutch  name  for  a  hectogramme*,  or  3*527  ounces;  and  a  "pond" 
corresponds  to  the  kilogramme  (=2*205  lbs.). 

In  Spain  the  government  has  purchased  600  sets  of  metric  weights  and 
measures,  and  it  intends  to  buy  more,  so  that  it  may  supply  each  important 
town  with  standards  for  comparison.  On  the  Spanish  railways,  distances  are 
measured  by  kilometres,  and  weights  by  kilogrammes.  Tables  are  published 
containing  the  equivalents  of  the  old  Spanish  weights  and  measures  in  metric 
quantities,  and  calculated  in  each  case  from  1  to  1000. 

Official  tables  are  published  in  Portugal,  containing  Portuguese  measure- 
ments in  metrical  quantities,  and  vice  versd.  Inspectors  of  schools,  appointed 
by  the  general  superintendents  of  weights  and  measures,  have  inspected  2720 
public  and  private  schools,  and  schools  are  established  under  the  same  super- 
intendence to  explain  the  new  systemf.  A  great  number  of  elementary  works 
have  been  published  in  Portugal  on  metrical  weights  and  measures  for  the  use 
of  schools,  as  well  as  for  the  public. 

In  the  United  States  of  America  a  committee  has  been  appointed  by  Con- 
gress to  consider  the  subject  of  metric  weights  and  measures.  The  Confede- 
rate States  of  North  America  have  also  expressed  a  wish  to  introduce  into 
their  republic  the  metric  system  of  weights  and  measures;  and  the  same 
system  has  been  adopted  in  Mexico,  Chili,  Peru,  New  Granada,  Bolivia, 
Venezuela,  and  French  and  Dutch  Guiana. 

Mr.  Samuel  Brown,  in  his  evidence,  in  1862,  before  the  Committee  of  the 
House  of  Commons  on  Weights  and  Measures,  states,  that  in  1859,  of  the  total 
trade  of  Great  Britain,  including  79,405  vessels,  there  were  47,393  vessels 
going  to  or  from  countries  using  the  kilogramme,  or  aboat  60  per  cent,  of 
the  total  number  of  vessels;  and  of  19,332,174  tons,  there  were  7,726,148 
tons  carried  to  or  from  countries  using  the  kilogramme,  or  about  40  per  cent, 
of  the  total  tonnage. 

Postal  arrangements  between  Great  Britain  and  France  are  complicated  by 
the  French  weight  for  letters  being  somewhat  heavier  than  the  English  foreign 
weight. 

An  English  ounce  weighs  28*349  grammes ;  and  the  quarter  of  an  ounce, 
or  English  foreign  weight,  weighs  7*087  grammes. 

In  France  the  postal  weight  for  single  letters  from  England  is  7*5 
grammes;  so  that  the  French  allow  an  excess  of  weight  of  *413  of  a 
gramme,  or  more  than  4rd  of  a  gramme  more  than  the  English. 

If  a  letter  be  prepaid  by  stamps,  the  advance  is  Ad.  in  England  for  every 
quarter  of  an  ounce,  and  40  centimes  in  France  for  every  weight  of  1\  grammes. 

The  postal  treaty  between  the  two  countries  declares  that  "  no  letter,  of 
which  the  postage  is  paid  by  stamps,  is  to  be  treated  as  an  insufficiently  paid 
letter,  unless  the  value  of  the  stamps  be  less  than  the  amount  required  for  its 
payment,  according  to  the  weight  allowed,  not  only  by  the  English,  but  by 
the  French  scale  of  weight,  of  which  7£  grammes  is  the  unit." 

In  practice  the  postal  officials  in  London  weigh  letters  going  to  France,  and 

*  Woolhouse's  'Weights  and  Measures  of  all  Nations,' p.  79. 

f  The  Marquis  d'AyuVs  Report,  quoted  in  Ruggles's  •  Reports,'  p.  64. 
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paid  by  stamps,  with  French  weights.  Sir  Bowland  Hill  informed  the  House 
of  Commons  Committee,  that  if  the  prepaid  letter  does  not  exceed  the  French 
allowance,  no  additional  charge  is  levied ;  if  it  does  exceed  that  allowance,  it 
is  marked  as  insufficiently  paid. 

Local  letters  in  France  are  charged  by  a  scale  similar  to  that  of  England. 
It  begins  at  15  grammes,  then  it  advances  to  30,  then  to  60,  and  then  to  90 
grammes,  and  so  on. 

Ten  grammes  are  equal  to  nearly  £rd  of  an  ounoe,  15  grammes  are  a  little 
more  than  £  an  ounce,  an  ounce  being  28*349  grammes. 

The  use  of  metric  weights  and  measures  has  reoently  been  legalized  in 
Great  Britain  ;  and  the  Act  on  this  subject  has  been  passed  in  1864,  '<  for  the 
promotion  and  extension  of  our  internal  as  well  as  our  foreign  trade,  and  for 
the  advancement  of  science." 

Mr.  William  Ewart,  M.P.,  has  ably  conducted  this  measure  through  the 
House  of  Commons ;  Earl  Fortetcue  has  had  the  successful  charge  of  it  in  the 
House  of  Lords ;  and  the  Bill  has  been  also  supported  by  the  International 
Decimal  Association,  in  whose  labours  Mr.  James  Yates  has  taken  an 
active  and  leading  part.  The  investigations  of  the  Committee  of  the  House 
of  Commons  on  Weights  and  Measures,  in  1862,  have  assisted  in  forming 
an  influential  parliamentary  party  in  its  favour. 

Various  recommendations  were  made,  in  1862,  by  the  House  of  Commons 
Committee,  at  the  close  of  their  Report,  among  which  were  the  following : — 

"  That  a  Department  of  Weights  and  Measures  be  established  in  connexion 
with  the  Board  of  Trade. 

"  The  metric  system  should  form  one  of  the  subjects  of  examination  in  the 
competitive  examinations  of  the  civil  service. 

"  The  gramme  should  be  used  as  a  weight  for  foreign  letters  and  books  at 
the  Post  Office. 

"  The  Committee  of  Council  on  Education  should  require  the  metric  system 
to  be  taught  (as  may  easily  be  done,  by  means  of  tables  and  diagrams)  in  all 
schools  receiving  grants  of  public  money. 

"The  Committee  further  suggest  that,  in  the  public  statistics  of  the 
country,  quantities  should  be  expressed  in  terms  of  the  metric  system,  in 
juxtaposition  with  those  of  our  own,  as  suggested  by  the  International 
Statistical  Congress." 

It  will  be  satisfactory  to  notice  that,  in  a  Report  in  1862,  by  Mr.  J.  Ball, 
published  by  the  British  Association  for  the  Advancement  of  Science, 
"  On  Thermometric  Observations  in  the  Alps,"  the  temperatures  are  given 
according  to  the  Centigrade  scale,  the  corresponding  temperatures  according 
to  Fahronheit  being  frequently  added  in  brackets. 

Sometimes  the  observations  in  this  Report  merely  record  the  fluctuations  of 
the  mercury  in  the  Centigrade  thermometer. 

Observations  may,  in  like  manner,  be  easily  registered,  both  according  to 
the  English  and  French  scales  of  temperature,  and  the  fluctuations  of  the 
barometer  may  also  be  noted  so  as  to  be  intelligible  both  in  France  and  Great 
Britain. 

At  the  end  of  Mr.  Dowling's  "  Metric  Tables,"  a  comparison  of  the  scales 
of  Fahrenheit's,  the  Centigrade,  and  Reaumur's  thermometers  is  given,  as 
well  as  a  comparison  of  the  British  and  metric  barometers,  the  latter  con- 
taining the  equivalents,  from  27  inches  to  30*98  inches,  in  linear  inches  and 
millimetres. 

Under  the  head  of  Chemistry,  in  the  Matriculation  Examinations  of  the 
University  of  London,  candidates  are  frequently  asked,  among  other  ques- 
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tions,  to  convert  a  given  number  of  degrees  of  Fahrenheit  into  the  corre- 
sponding degrees  of  a  Reaumur  or  a  Centigrade  thermometer. 

Sir  William  Armstrong  remarked,  at  Newcastle-upon-Tyne,  in  his  address 
to  the  British  Association  in  1863,  that  our  thermometrio  scale  had  been 
originally  founded  in  error:  he  regarded  it  as  most  inconvenient  in  division, 
and  advised  that  the  Centigrade  scale  should  be  recognized  by  the  numerous 
men  of  science  composing  the  British  Association. 

The  distinguished  President  of  the  British  Association  stated  his  regret 
that  two  standards  of  measure,  so  nearly  alike  as  the  English  yard  and  the 
French  metre,  should  not  be  made  absolutely  identical.  We  in  England, 
observed  Sir  William,  have  no 'alternative  but  to  conform  with  France,  if  we 
desire  general  uniformity.  He  was  convinced  that  the  adoption  of  the  deci- 
mal division  of  the  French  scale  would  be  attended  with  great  convenience, 
both  in  science  and  commerce.  He  could  speak,  from  personal  experience, 
of  the  superiority  of  decimal  measurement  in  all  cases  where  accuracy  is 
required  in  mechanical  construction.  In  the  Elswick  works,  as  well  as  in 
some  other  large  establishments  of  the  same  description,  the  inch  is  adopted 
as  the  unit,  and  all  fractional  parts  are  expressed  in  decimals.  "  No  diffi- 
culty has  been  experienced  in  habituating  the  workmen  to  the  use  of  this 
method,  and  it  has  greatly  contributed  to  the  precision  of  workmanship. 
The  inch,  however,  is  too  small  a  unit,  and  it  would  be  advantageous  to 
substitute  the  metre,  if  general  concurrence  could  be  obtained.'1 


'Report  of  Experiments  respecting  the  Development  and  Migrations  qf 
the  Entozoa.  By  T.  Spencer  Cobbold,  M.D.,  F.R.S.,  F.L.S., 
Lecturer  on  Comparative  Anatomy  at  the  Middlesex  Hospital. 
At  the  Cambridge  Meeting  of  this  Association  in  1862,  I  offered  a  brief 
riswmS  of  the  principal  facts  then  known  in  relation  to  the  origin  and  mode 
of  development  of  the  Entozoa  liable  to  infest  the  human  body ;  but,  not- 
withstanding the  very  interesting  discoveries  which  Continental  observers 
had  made  on  this  subject,  it  still  appeared  that  there  was  room  for  further 
inquiry.  In  this  view  I  proposed  to  institute  a  series  of  experiments,  partly 
for  the  purpose  of  verifying  previously  recorded  statements,  but  more  par- 
ticularly with  the  intention  of  adding  to  our  stock  of  helminthological  facts. 
The  General  Committee,  in  approval,  sanctioned  and  encouraged  this  pro- 
position ;  and  1  therefore  proceed  to  explain  the  nature  of  the  experiments 
adopted.  Though  the  results  arrived  at  exhibit,  for  the  most  part,  a  nega- 
tive aspect,  yet  in  some  instances  the  reverse  of  this  is  the  case,  whilst, 
under  any  circumstances,  the  facts  are  calculated  to  prove  more  or  less 
instructive,  and  all  of  them  tend  to  advance  a  department  of  science  in  the 
progress  of  which  our  present  and  future  social  welfare  is  deeply  concerned. 
1  have  not,  indeed,  limited  my  inquiries  to  particular  human  parasites, 
but  have  employed  all  such  helminthic  forms  as  I  have  been  able  to  procure 
in  a  satisfactory  condition  for  experiment.  In  this  country,  and  especially  in 
London,  great  difficulties  are  placed  in  the  way  of  any  one  engaged  in 
biological  pursuits  involving  the  keeping  of  dogs  and  other  animals ;  and,  last 
year  (1863),  these  obstructions  were,  I  fear,  somewhat  enhanced  by  certain 
misguided  individuals  who  seem  to  entertain  the  idea  that  physiologists 
delight  in  the  practice  of  cruelty.  The  destruction  of  game  by  the  sports- 
man, the  capture  of  fish  by  the  hook,  and  the  slaughter  of  domestic  animals 
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for  food  are  attended  with  far  more  inconvenience  and  misery  to  the 
creatures  thus  destroyed  than  obtains,  in  the  majority  of  cases,  where 
animftlfl  are  sacrificed  on  the  altar  of  science ;  for,  in  the  latter  case,  not 
only  are  the  experimental  animals  generally  destroyed  suddenly,  but,  in 
those  instances  where  the  act  of  life-departure  is  more  prolonged,  the 
employment  of  anaesthetics  is  frequently  made  use  of.  Believing,  however, 
that  it  is  not  necessary  to  offer  any  further  apology  in  favour  of  the  experi- 
mental methods  commonly  adopted  in  our  biological  inquiries,  I  now  proceed 
to  notice  the  several  species  of  Entozoa  which  have  been  made  the  subject 
of  investigation. 

1.  Taenia  echinococcus. — Of  all  the  mischievous  parasites  known  to  infest 
the  human  body,  none  are  capable  of  producing  such  dire  results  as  those 
affected  by  the  larvae  of  this  very  minute  tapeworm.  I  will  merely  add, 
that  it  is  not  only  the  cause  of  the  formidable  Echinococous-endemio  in 
Iceland,  but  that  it  also  in  this  country  destroys  many  persons  annually. 

On  the  30th  September,  1862,  I  fed  a  house-dog  with  several  hundred 
Echinococcus-heads  (scolices),  obtained  from  the  body  of  a  young  person 
who  had  been  destroyed  by  this  parasite.  On  the  28th  of  November  of  the 
same  year  I  killed  the  dog,  but  could  discover  no  trace  of  the  Taenia  to  which 
these  larvae  are  believed  to  be  referable. 

On  the  14th  January,  1863,  I  administered  five  small  Echinococcus- 
vesicles  to  a  dog  which  ate  them  greedily.  Similar  administrations  were 
also  made  on  the  24th  of  the  same  month,  and  again  on  the  6th  of  February. 
To  the  results  likely  to  be  obtained  from  these  experiments  I  looked  forward 
with  considerable  interest;  but,  on  the  evening  previous  to  the  day  I  had 
appointed  for  the  dog's  destruction,  some  person  liberated  the  animal. 
Should  the  experiments  in  this  case  happen  to  have  been  successful,  the 
freedom  of  the  dog  could  only  serve  to  spread  abroad  the  very  formidable 
disease  which  it  is  the  object  of  these  experiments  to.  check.  Those,  there- 
fore, who  are  hostile  to  our  researches  should  bear  in  mind  that  interference 
with  our  pursuits  may  be  attended  with  results  seriously  affecting  the  welfare 
of  the  community. 

On  the  2nd  of  February,  1863,  I  fed  another  dog  with  several  Echino- 
coccus-vesicles  taken  from  the  lungs  of  a  sheep ;  and,  on  the  6th  of  the 
same  month,  I  repeated  the  dose  with  very  fresh  cysts.  On  the  25th 
of  February  I  also  destroyed  this  dog,  but  found  no  examples  of  the  cha- 
racteristic Taeniae.  The  animal  would  not  have  been  destroyed  thus  early, 
only  I  feared  losing  it  altogether  from  the  cause  above  mentioned. 

On  the  6th  of  February,  1863, 1  gave  about  fifty  Echinococcus-scolices  to 
a  puppy.  This  animal  was  destroyed  on  the  10th  of  March,  1863 ;  but,  so 
far  as  the  Echinococci  were  concerned,  the  result  was  entirely  negative. 

On  the  28th  of  March,  1863,  I  administered  to  another  dog  scrapings 
from  the  interior  of  a  large  Echinococcus-cyst,  which,  associated  with  several 
other  vesicles,  had  caused  the  death  of  a  second  person.  The  first  patient 
came  under  the  medical  care  of  Dr.  Greenhow,  while  this  case  belonged  to 
Dr.  Murchison.  On  the  9th  of  April  following  the  animal  was  destroyed ; 
but  I  had  not  succeeded  in  rearing  the  Taenia  echinococcus.  Had  the  para- 
sites been  present  in  this  or  any  other  of  the  dogs  thus  carefully  examined,  I 
am  confident  they  would  not  have  escaped  my  notice,  especially  since  the 
possession  of  specimens  of  the  adult  tapeworm  kindly  sent  me  by  Professor 
Leuckart,  of  Giessen,  had  rendered  me  familiar  with  its  characters. 

2.  Taenia  serrata. — This  well-known  species  infests  the  dog  in  its  adult 
stage,  the  larvae  being,  beyond  all  dispute,  the  well-known  pea-shaped 
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hydatids  (Cysticercus piriformis)  commonly  found  in  rabbits.    I  offer  the  fol- 
lowing facts,  therefore,  partly  in  confirmation  of  previously  ascertained  results. 

On  the  21st  November,  1862,  I  administered  to  a  dog  one  immature 
Cysticercus-vesicle  taken  from  the  abdominal  cavity  of  a  rabbit ;  and  to  the 
same  dog  I  also  gave,  on  the  24th  of  the  same  month,  four  mature 
examples  of  Oystieereus  piriformis  taken  from  the  mesentery  of  another 
rabbit,  one  of  the  larvae  being  injured.  On  the  28th  of  November  the  dog 
was  destroyed;  and  the  result  gave  three  examples  of  immature  Tarda 
serrata,  each  measuring  about  half  an  inch  in  length.  Their  size  indicated 
clearly  whence  they  were  derived,  whilst  the  non-development  of  the 
injured  Cysticercus,  as  well  as  that  of  the  imperfectly  developed  larva,  is 
sufficiently  accounted  for,  and  accords  with  my  previous  experience. 

On  the  19th  January,  1863,  on  the  6th  of  February,  and  again  on  the 
23rd  of  the  latter  month,  I  administered  several  mature  examples  of  C. 
piriformis  to  the  dog,  which  was  subsequently  liberated,  without  my  being 
able  to  ascertain  the  result  of  my  worm-feedings. 

On  the  20th  February,  1863, 1  gave  to  another  dog  eight  immature  larvae 
taken  from  the  abdomen  of  a  rabbit ;  and  again,  on  the  6th  of  March  suc- 
ceeding, two  mature  larvae  (O.  piriformis)  were  given  to  the  same  dog. 
This  animal  was  destroyed  on  the  18th  of  March,  and  the  result  was  entirely 
satisfactory.  There  were  two  examples  of  Tcenia  serrata,  each  about  four  inches 
in  length,  none  of  the  migrating  or  immature  larvae  having  continued  their 
development. 

On  the  27th  May,  four  fresh  Cysticerci  from  a  rabbit  were  given  to 
another  dog,  which,  on  being  destroyed  on  the  3rd  of  the  following  June, 
was  found  to  contain  four  examples  of  Tcenia  serrata.  In  this  instance,  I 
believe,  only  one  of  the  Cysticerci  had  developed  into  its  strobila-form,  one 
being  about  three  inches  in  length :  the  others  were  upwards  of  a  foot 
long,  and  could  not,  I  presume,  be  referable  to  the  three  other  larvae.  This 
experiment,  therefore,  was  partially  negative. 

3.  Tcenia  marginata.—On  the  5th  November,  1862, 1  fed  a  monkey  with 
eggs  of  this  worm ;  but  he  swallowed  only  a  very  small  portion  of  the 
potato  in  which  I  had  placed  them.  The  destruction  of  the  animal  on  the 
5th  of  February,  1863,  only  yielded  a  negative  result. 

4.  Tcenia  cucumerina. — On  the  3rd  November,  1862,  I  fed  several  cock- 
roaches (Blatia  orientaUs)  with  mature  proglottides  of  Tcenia  cucumerina. 
Subsequent  careful  dissections  of  these  insects,  at  various  intervals,  failed 
to  reveal  the  existence  of  Cysticerci  within  their  tissues. 

On  the  7th  of  November,  1863,  and  again  on  the  12th,  I  fed  other  Blattce 
with  proglottides  and  eggs,  mixed  with  sugar,  treacle,  potatoes,  and  bread ; 
but  these  administrations  only  gave  negative  results. 

On  the  20th  January,  1864, 1  removed  a  proglottis  of  the  so-called  Tcenia 
effiptica  (in  the  act  of  migrating)  from  the  external  surface  of  the  body  of  a 
cat.  I  placed  it  on  glass,  and  noticed  that  it  discharged  eggs  during  its 
movements.  The  proglottis  was  subsequently  broken  up  and  mixed  with 
paste.  Five  or  six  Blattce  were  next  captured;  and,  on  being  brought  in 
contact  with  the  food,  they  very  soon  devoured  the  paste  and  all  the 
enclosed  fragments  of  the  proglottis,  including  the  eggs.  Forty-two  hours 
afterwards  I  dissected  one  of  the  larger  cockroaches,  and  found  at  least  one 
hundred  tapeworm  eggs  in  its  stomach.  Each  egg  contained  a  six-hooked 
embryo.  There  were  one  or  two  empty  shells ;  but  I  did  not  succeed  in 
finding  a  free  embryo.  Here  the  experiment  ended ;  for  the  other  Blattce 
successfully  made  their  escape  a  few  days  afterwards. 

1864.  x 
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5.  Distoma  Tiepaticum. — On  the  6th  of  January,  1863,  numerous  eggs 
from  the  uterine  tubes  of  one  dozen  flukes  were  placed  in  a  jar  of  fresh 
water  containing  living  vegetable  matter  (Anachans).  An  examination  of 
the  contents  of  the  glass,  on  the  16th  of  March,  revealed  the  presence  of 
many  empty  egg-shells,  and  others  with  immature  embryos  in  their  interior. . 
On  the  13th  April  following,  all  the  embryos  had  apparently  escaped ;  but 
they  were  not  found  in  the  water.  Possibly  they  had  been  devoured  by 
Entomostraca, 

On  the  6th  January,  1863,  a  quantity  of  flukes'  eggs  were  administered 
to  a  frog ;  but  a  subsequent  examination  of  the  reptile,  after  death,  only  gave 
a  negative  result. 

6.  Ascaris  osculata. — On  the  11th  October,  1862,  sections  of  two  female 
nematodes,  taken  from  a  seal,  were  given  to  a  dog.  The  seal  had  recently 
died,  its  stomach  containing  upwards  of  200  ascarides.  None  of  the  eggs  in 
these  worms  contained  embryos ;  but  the  yelk  was  undergoing  segmentation. 
Subsequently,  eggs  of  this  parasite,  containing  embryos,  were  also  given  to 
the  same  dog,  and  likewise,  at  a  still  later  date,  Beveral  free  embryos.  On 
destroying  the  dog,  November  28,  1862,  no  young  nematodes  could  be 
detected  in  its  intestines. 

On  the  31st  October,  1862,  numerous  eggs  containing  embryos  were  given 
to  a  dace  (Leucisctis  rutilus)  and  to  a  goldish  (Cyprinus  auratus).  Ola  the 
3rd  November  following,  the  dace  was  killed,  without  my  finding  any  trace 
of  the  ova ;  but  on  the  day  following  (Nov.  4)  I  destroyed  the  gold-carp, 
and  found  in  its  intestinal  canal  numerous  empty  egg-shells  of  Ascaris 
osculata.  In  the  large  tank,  however,  I  sought  in  vain  for  these  minute 
embryos. 

On  the  29th  October,  and  on  the  4th  November,  1862,  many  eggs  con- 
taining embryos  were  administered  to  frogs.  Two  of  these  Batrachians  were 
subsequently  examined  (Nov.  10),  without  my  finding  either  ova  or  embryos 
in  their  interior ;  but  the  water  of  the  large  glass  vase  which  had  imprisoned 
the  frogs  was  found  to  contain  a  number  of  empty  egg-shells  of  Ascaris 
osculata,  as  well  as  numerous  living  embryos,  apparently  referable  to 
these  ova. 

On  the  4th  November,  1862,  eggs  with  embryos  were  given  to  several 
freshwater  fishes  (gudgeon,  carp,  and  dace)  ;  but  the  subsequent  destruction 
and  examination  of  some  of  these  fishes  only  yielded  a  negative  result. 

On  April  13th,  1863,  Beveral  free  embryos  of  A.  osculata  were  adminis- 
tered to  a  dog,  which  was  afterwards  destroyed  on  the  3rd  of  June.  No 
young  ascarides,  however,  could  be  detected. 

On  the  11th  October,  1862,  when  I  first  procured  the  adult  ascarides  from 
the  seal,  some  of  the  ova  were  placed  in  a  glass  jar  of  fresh  water  containing 
Chara,  others  in  jars  of  salt  water  supplied  with  Zostera.  On  the  16th  of 
the  same  month,  none  of  the  ova  appeared  to  have  undergone  any  material 
change.  On  the  29th  (18  days)  the  majority  of  those  placed  in  the  fresh 
water  had  developed  into  embryos  within  their  shells,  and  not  a  few  had 
escaped  free  into  the  water.  At  the  same  date,  however,  the  eggs  placed 
in  the  salt  water  had  made  comparatively  little  progress.  Their  yelk-seg- 
mentation had  certainly  advanced ;  but  no  embryos  could  be  seen.  One 
solitary  empty  shell  was  found  in  the  salt  water ;  but  this  may  have  resulted 
from  injury.  On  the  7th  November,  some  of  the  free  embryos  in  the  fresh 
water  were  found  to  display  signs  of  growth,  and  one  of  them  showed  a 
tolerably  well-developed  digestive  apparatus.  On  the  2nd  of  the  following 
December,  a  large  number  of  the  embryos  in  the  fresh  water  had  either 
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perished  or  had  been  devoured  by  Entomostraea  present  in  the  jar ;  others 
were  fonnd  at  the  bottom  of  the  vessel  inactive,  stretched  ont,  and  apparently 
dead.  By  this  time  (December  2nd,  1882),  the  development  of  the  salt- 
water ova  had  mnch  more  advanced;  the  yelk  had,  in  many  instances, 
become  transformed  into  embryos  more  or  less  complete,  and  several  of 
the  latter  had  quitted  their  shells.  On  the  18th  of  April  these  embryos 
had  acquired  well-marked  digestive  organs,  and  1  thought  I  could  discern 
the  rudiments  of  an  internal  reproductive  apparatus.  They  now  exhibited 
a  condition  corresponding  with  that  which  the  freshwater  embryos  had 
obtained  at  so  early  a  period  as  the  7th  of  November.  In  other  words,  the 
freshwater  embryos  at  one  month  (after  immersion  of  the  ova)  were  as  fat 
advanced  as  the  salt-water  embryos  at  six  months.  I  do  not  attempt  to 
explain  this ;  I  can  only  speak  to  the  facts  as  they  were  presented.  On  the 
16th  of  July,  1863,  all  the  freshwater  embryos  had  disappeared ;  a  few  dead! 
ova,  with  dark  granular  contents,  lay  at  the  bottom  of  the  jar ;  and  there 
were  a  great  number  of  empty  shells,  with  parasitic  algoids  growing  from 
their  outer  surfaces.  In  the  salt  water,  on  the  23rd  September,  1863,  there 
were  still  many  eggs  containing  segmented  yelks,  and  others  with  fully  formed 
embryos,  these  being  likewise  associated  with  numerous  free  living  embryos. 

On  the  25th  of  April,  1864,  I  still  found  some  embryos  alive  in  the  salt 
water ;  but  I  could  not  discover  any  traces  of  the  original  eggs.  The  move- 
ments of  the  young  worms  were  tolerably  free,  the  largest  specimen 
measuring  about  ^  of  an  inch  in  length. 

A  careful  search,  made  on  the  21st  of  July  last,  failed  to  reveal  any 
evidence  of  their  existence ;  but  as  it  is  quite  possible  that  one  or  two  may 
still  be  living,  I  have  retained  the  contents  of  the  jar  for  subsequent  final 
examination. 

7.  AjBcaris  marginata. — On  the  25th  February,  1863,  a  quantity  of  eggs 
were  taken  from  the  uterus  of  a  full-grown  female,  and  placed  in  fresh 
water  supplied  with  Anacharis.  On  the  16th  of  July  following,  most  of  the 
ova  appeared  to  contain  embryos,  which  were  moving  freely  within  thei? 
shells ;  but  none  were  found  to  have  escaped.  On  the  23rd  September,  1863; 
similar  facts  presented  themselves ;  and  although  I  detected  no  free  embryos, 
there  were,  nevertheless,  several  empty  egg-shells  at  the  bottom  of  the 
vessel.  The  same  conditions  were  still  observed  on  the  20th  April,  1804  \ 
but  when  I  last  examined  the  water  (Jury  81, 1864),  one  or  two  embryos 
were  found  free. 

8.  Ascaris  htmbrtcoides. — On  the  8th  December,  1862,  a  large  number  of 
ova  were  placed  in  a  jar  containing  fresh  water.  By  the  19th  of  March 
many  of  them  appeared  to  have  reached  an  early  stage  of  embryonic  forma- 
tion, and  then  to  have  perished. 

9.  Ascaris  megahcephah.^-Oii  the  24th  of  April,  1863,  several  thousand 
eggs,  in  some  of  which  yelk-segmentation  had  commenced,  were  placed  in 
two  jars  containing  fresh  water  and  Anacharis.  On  the  17th  of  the  follow- 
ing July,  a  large  proportion  of  the  eggs  were  found  to  inclose  wejl-developed 
embryos ;  but  none  were  observed  free.  On  the  23rd  of  September,  not  only 
were  there  a  quantity  of  empty  shells  in  both  vessels;  but  also  a  correspond- 
ing number  of  free  embryos,  some  of  which  appeared  to  have  grown  con- 
siderably since  quitting  tne  egg. 

On  the  18th  of  July,  1863,  some  of  the  immature  eggs,  as  well  as  eggt 
containing  embryos,  were  placed  in  a  small  vessel  containing  pond-mud 
(thin  clay).  On  the  28rd  September  following,  I  found  the  mud  to  contain 
many  eggs  still  undergoing  yelk-segmentation,  others  with  immature  em~ 
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bryos,  some  few  empty  shells,  and  several  highly  active  embryos  adhering 
by  their  finely  pointed  tails  to  the  glass  slide  on  which  the  mud  was  spread 
out.  The  whole  aspect  and  behaviour  of  these  embryo  nematodes  differed 
very  markedly  from  those  of  Ascaris  osculata,  and  also  from  the  young 
Anguillulas.  The  digestive  organs  were  well  developed  in  several ;  but  at 
least  one  specimen  was  dead  and  disintegrated  internally.  1  could  not 
satisfy  myself  as  to  the  existence  of  any  rudiments  of  a  reproductive 
apparatus. 

On  the  18th  of  July,  1863, 1  also  placed  some  of  the  above  advanced  eggs 
in  muddy  pond-water,  to  which  I  added  some  cowdung.  This  was  also 
examined  on  the  23rd  September,  when  a  few  empty  shells  were  seen,  their 
former  occupants  not  being  visible.  Most  of  the  eggs  contained  segmented 
yelks  and  young  embryos.  On  the  25th  of  April,  1864,  the  same  conditions 
were  still  observed :  none  of  the  embryos  had  escaped.  At  the  above-men- 
tioned date  (July  18),  ova  were  also  put  into  another  jar  of  pond-water, 
with  horse-dung  added.  In  this  case  (September  23)  a  few  living  embryos 
were  detected,  free  and  active.  On  the  25th  of  April,  1864,  I  found  the 
eggs  still  segmenting,  a  few  with  embryos ;  but  none  of  the  latter  were 
observed  free.  At  the  same  period  (July  18)  other  eggs  were  deposited  in 
simple  horse-dung;  and  here  also  (September  23)  a  few  embryos  had  freed 
themselves  of  their  egg-covering,  and  were  still  living.  On  the  25th  April, 
1864, 1  found  numerous  embryos  free,  active,  and  much  grown. 

On  the  23rd  December,  1863,  I  still  found  the  majority  of  the  eggs  in 
the  fresh  water  (of  April  24th),  with  their  embryos  coiled  in  the  interior 
and  alive.  One  free  embryo  was  particularly  active,  and  there  were  several 
empty  shells.  On  the  25th  April,  1864,  they  still  seemed  to  have  under- 
gone no  material  change,  and  I  did  not  on  this  occasion  observe  any  free 
embryos. 

As  the  free  embryos  of  A.  megalocepJiala,  reared  in  horse-dung,  had,  on 
the  4th  of  January,  1864,  attained  considerable  size,  and  likewise  exhibited 
traces  of  the  sexual  organs,  I  washed  them  out  of  the  excreta ;  and,  after 
straining  through  muslin,  they  were  placed  in  a  large  jar  with  the  water 
employed  in  separating  them.  My  next  object  was  to  administer  part  of 
them  to  a  horse,  with  the  view  of  rearing  the  sexually  mature  worm.  This 
was  done  on  the  26th  of  April,  1864 ;  but  here  again  I  was  prevented 
ascertaining  the  result.  The  horse,  becoming  violent  and  vicious  (from  other 
causes),  was  slaughtered  on  the  seventh  day  after  the  worm-feeding ;  and, 
by  another  mischance,  I  was  also  prevented  from  examining  the  intestines. 

When  I  last  examined  the  ova  first  placed  in  fresh  water  on  the  24th  of 
April,  1863,  many  of  them  still  displayed  living  embryos  in  their  interior, 
whilst  hundreds  of  embryos  were  found  free ;  the  latter,  however,  showed 
no  farther  advance  in  growth,  and  were  by  no  means  so  active  and  healthy- 
looking  as  those  contained  in  the  jar  of  impure  water.  I  satisfied  myself, 
moreover,  that  these  last  were  a  trifle  more  advanced  in  development. 

10.  Oxywris  vermicularis. —On  the  22nd  December,  1862,  numerous  eggs 
were  deposited  in  the  substance  of  the  pulp  of  two  partially  rotten  pears 
and  one  decayed  apple.  I  had  not  noticed  embryos  in  any  of  the  eggs  at 
the  time  of  their  lodgment  within  the  parent  oviducts ;  but,  on  examining 
the  fruits  ten'  days  later  (January  1st,  1863),  I  found  many  of  the  ova  to 
contain  the  characteristic  tadpole-like  embryos  of  Oxywris.  On  the  13th  of 
March  following,  none  of  the  embryos  appeared  to  have  escaped  their  shells ; 
but  when  I  again  examined  these  pears  and  the  apple,  on  the  17th  and  18th 
of  the  succeeding  July,  I  found  multitudes  of  minute  nematodes  which,  at 
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the  time,  I  referred  to  the  ova  and  embryos  in  question.  To  add  strength  to 
that  conclusion,  I  noticed  a  number  of  empty  egg-sbells  of  Oxyuris  amongst 
the  loose  and  decayed  vegetable  parenchyma.  These  little  nematodes  mea- 
sured about  -jk  of  an  inch  in  length,  but  their  form  did  not  correspond  with 
the  shape  of  the  Oxyuris-embryo.  The  contents  of  one  of  the  pears  and  the 
apple  were  subsequently  employed  in  new  experiments ;  but  the  other  pear, 
which  had  now  become  thoroughly  rotten  and  of  a  blackish-brown  colour, 
was  retained  for  the  purpose  of  preserving  these  young  nematodes.  On  the 
23rd  of  September,  1863, 1  again  examined  this  pear,  and  found  a  consider- 
able number  of  the  nematodes  which  had  scarcely  advanced  in  length  or 
breadth.  On  the  day  following  (24th)  I  had  an  opportunity  of  showing 
them  to  Professor  Leuckart,  of  Giessen,  who  considered  it  possible  that  they 
might  be  the  young  of  Oxyuris,  notwithstanding  their  little  resemblance  to 
the  tadpole-like  condition  of  the  embryo  as  it  exists  in  ova.  He  suggested 
the  probability,  however,  of  their  being  AnguilluUe,  and  was  resolved  to 
satisfy  his  doubt  on  this  score  by  repeating  my  experiment.  It  is  known 
that  AngmtluUz  may  suddenly  make  their  appearance  in  decaying  vegetable 
matter  under  similar  conditions  to  those  here  recorded :  but  it  seemed  rather 
singular  that  they  should  appear  in  such  remarkable  abundance  in  the  three 
specimens  of  fruit  specially  selected  for  my  experiment.  The  fact  that 
empty  egg-shells  were  found  in  the  pear,  associated  with  the  equally  im- 
portant fact  that,  before  I  introduced  the  eggs,  I  took  the  precaution  to 
examine  the  partially  decayed  pulp  of  these  fruits,  and  ascertained  that  no 
Anguillulce  or  other  nematodes  existed  in  them,  appeared  at  the  time  to 
warrant  the  conclusion  that  the  nematodes  in  question  could  only  be  refer- 
able to  Oxyuris  vermicularis.  I  have,  however,  since  satisfied  myself  that 
they  were  true  Anguillules  (A.  pyri,  T.S.C.)*. 

On  the  18th  July,  1863,  a  portion  of  decayed  pear,  containing  the  Anguil- 
lules, was  placed  in  cowdung.  This  mass,  though  inclosed  in  a  jar,  became 
very  dry  at  the  surface ;  but  on  the  23rd  September,  when  it  was  carefully 
examined,  several  of  the  young  nematodes  were  still  alive,  though  very  little 
advanced  in  size.  One,  which  appeared  dead  and  rather  smaller  than  the 
others,  still  measured  only  the  -^  of  an  inch. 

At  the  same  date  (July  18)  others  were  placed  in  the  same  material,  with 
water  added,  and  here  also  I  subsequently  (September  23)  foond  a  few 
inactive  individuals.  One  appeared  to  be  quite  dead,  its  parenchyma  having 
degenerated  into  a  mass  of  large  fat-globules. 

At  the  Bame  date  (July  18),  several  Anguillules  were  placed,  with  portions 
of  the  pear,  in  a  small  jar  of  pond- water.  Numbers  of  these  were  after- 
wards found  (Sept.  23)  at  the  bottom  of  the  vessel,  stretched  out  and 
exhibiting  very  few  signs  of  vitality.  They  displayed  traces  of  a  pharynx, 
but  the  intestinal  canal  had  not  developed.  Their  bodies  only  contained  a 
quantity  of  fine  granules. 

At  the  same  date  (July  18)  a  considerable  number  of  the  Anguillules  were 

*  Haying  recently  forwarded  specimens  to  Mr.  Henry  Charlton  Baetian,  F.L.S.,  that 
gentleman  (who  has  specially  ana  most  successfully  devoted  his  attention  to  the  free 
nematoids)  has  informed  me  (December  30tb,  1864)  that  he  recognizes  two  distinct  spe- 
cies from  the  pear.  They  belong  to  his  genera  Jpheleuchua  and  JPlectus  respectively, 
*«  two  ont  of  the  four  genera  whose  members  possess  extraordinary  tenacity  of  life."  He 
proposes  to  call  the  one  Jpheleuchus  pyri,  leaving  the  other  at  present  undescribed.  The 
portions  of  pear  which  I  forwarded  were  perfectly  dry  and  brittle ;  and  in  confirmation  of 
my  statements  respecting  the  vitality  of  the  nematodes,  Mr.  Bastian  remarks,  in  a  letter 
to  me,  as  follows : — "  After  soaking  for  a  few  hours  in  water  they  resumed  all  their  acti- 
vity, as  you  had  observed."— Jan.  21st,  1865. 
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mixed  with  simple  moist  horse-dung,  which  was  also  examined  (September 
23),  with  the  following  result : — Many  were  found  alive,  one  or  two  being 
active,  but  most  of  them  olosely  coiled  upom  themselves  in  various  ways. 
Those  that  were  stretched  out  and  apparently  lifeless  were  afterwards  seen 
to  move  slowly  their  slightly  curved  tails.  In  one  example  the  digestive 
tube,  from  mouth  to  anus,  seemed  well  developed  and  complete,  and  in  none 
of  them  did  there  appear  to  be  any  traces  of  decomposition. 

On  the  5th  of  October,  1863, 1  re-examined  the  Anguillules  in  the  pear 
and  found  them  still  alive.    The  longest  measured  ^", 

On  the  28th  October,  1863,  I  commenced  a  new  series  of  experiments 
(ten  in  number),  with  the  view  of  verifying  the  previous  results.  1  again 
procured  a  considerable  number  of  perfectly  fresh  eggs,  containing  embryos, 
and  placed  them  in  portions  of  decayed  apples  and  pears  j  and  in  all  oases  I 
examined  these  fruits  with  high  magnifying  powers,  previous  to  my  employ- 
ing them  for  experiment.  In  no  single  instanoe  could  1  detect  the  presence 
of  AnguiUulcBy  or  any  other  kind  of  animal  parasite,  within  their  parenchyma. 

On  the  30th  December,  1863, 1  re-examined  the  apples  and  pears,  which 
had  all  become  mouldy.  In  none  could  I  find  any  free  embryos ;  and  the 
contents  of  the  eggs  appeared  to  have  perished,  the  eggs  themselves  having 
turned  to  a  yellow-brown  colour,  I  strained  off  the  pulp  in  water,  for  sub- 
sequent examination,  before  finally  abandoning  this  series  of  experiments. 

On  the  4th  January,  1864, 1  commenced  another  series  of  experiments, 
with  the  view  of  again  testing  the  results  above  mentioned.  I  procured  two 
partially  decayed  pears  and  one  apple,  and  (having  by  careful  microscopic 
examination  satisfied  myself  that  they  contained  no  animal  parasites  of  any 
land)  I  inserted  several  entire  female  Oxyurides,  and  also  a  few  loose  ova, 
into  each.  A  very  large  proportion  of  the  eggs  contained  the  characteristic 
tadpole-like  embryos.  On  examining  the  decayed  fruits,  on  the  20th  April, 
1864, 1  could  find  no  trace  of  the  embryonic  Oxyurides ;  neither  were  there 
any  Anguillules. 

These  several  sets  of  experiments  appeared  sufficient  to  establish  the  fact 
that  we  cannot  rear  the  eggs  of  embryos  of  Oxyvtris  either  in  fresh  or  in  de- 
caying vegetable  matters. 

The  presence  of  Anguillules  in  the  original  experiment  must  be  regarded 
as  accidental;  but  as  their  development  is  not  without  interest,  I  may, 
before  dismissing  the  subject,  further  observe  that,  on  the  30th  December, 
1863, 1  reexamined  one  of  the  pears,  whioh  was  first  employed  for  experi- 
ment more  than  a  year  previously  (December  22nd,  1862V  In  the  pulp 
£  which  was  perfectly  free  from  mould,  though  still  in  a  loosely  closed  vessel) 
A  found  large  numbers  of  Anguillules  in  every  conceivable  stage  of  develop- 
ment, from  the  early  free  embryo,  measuring  ^V',  to  the  sexually  mature 
condition,  measuring  ^".  Some  of  them  contained  a  single  egg.  There 
were  also  a  few  discoloured  O^ryum-eggs,  with  dead  granular  contents,  and  a 
considerable  number  of  free  Anguilluline  ova.  These  Tatter  were  pale,  almost 
colourless,  and  contained  actively  moving  embryos  in  their  interior,  totally 
unlike  those  of  Oayuru.  On  the  20th  April,  1864,  hundreds  of  the  Aagdfl- 
lulee  were  still  living.  They  were  still  living  on  the  21st  of  July  last,  and, 
I  have  no  doubt,  are  yet  in  the  enjoyment  of  an  active  vitality. 

Eggs  of  Oxyuris,  containing  embryos,  placed  in  water  on  the  22nd  Decem- 
ber, 1862,  and  others  again  on  the  4th  of  January,  1864,  failed  either  to 
develope  further  or  to  set  free  their  embryonic  oomtents. 

On  the  5th  October,  1868,  I  plaeed  some  full-grown  female  Oiyorides  in 
pure  fresh  water.    On  examining  the  water  (December  23, 1868),  I  fbun4 
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that  a  large  number  of  the  eggs  had  escaped  (probably  by  the  bursting  of  the 
"worms),  some  of  which  contained  the  characteristic  tadpole-like  embryos.  I 
could  not,  however,  find  one  single  embryo,  although  there  were  hundreds 
of  empty  eggs  and  hroken-up  egg-shells.  One  embryo  presented  an  appear- 
ance of  central  division — the  only  instance  I  had  seen  up  to  the  date  in 
question. 

From  a  subsequent  and  final  examination,  it  was  clear  that  the  yelk  and 
embryonic  contents  of  all  the  ova  had  disintegrated,  sometimes  causing  the 
shell  to  burst. 

On  the  2nd  of  January,  1863,  I  fed  a  monkey  (Macaciis)  with  numerous 
eggs  of  Oxyurit,  containing  living  embryos.  On  the  11th  of  February  this 
animal  was  destroyed ;  but  there  were  no  young  Oxyurides  discoverable  in  its 
intestinal  canaL  At  one  time  1  almost  looked  for  a  positive  result,  as  the 
monkey  displayed  marked  signs  of  anal  irritation  after  the  worm-feeding. 

On  the  10th  and  on  the  14th  of  January,  1863,  fresh  eggs  of  Oxyur%89  in 
which  the  characteristic  embryos  were  well  developed,  were  administered 
to  a  large  goat.  This  animal  was  destroyed  on  the  21st  of  January,  without 
furnishing  any  other  than  a  negative  result. 

11.  Stroiigylm  armatus. — On  the  9th  of  March,  1863, 1  placed  a  quantity 
of  the  eggs  of  this  species  in  a  jar  of  fresh  water,  without  any  vegetable 
matter.  On  examining  the  contents  of  the  jar,  on  the  16th  of  the  following 
July,  1  could  find  no  embryos,  ova,  or  entire  egg-shells ;  but  there  was  a 
quantity  of  granular  debris  at  the  bottom  of  the  vessel. 

12.  Prosthecosacter  injkxus. — Through  the  kindness  of  Mr.  Kiel,  I  received, 
on  the  19th  of  October,  1863,  the  lungs  of  a  porpoise  which  had  just  died 
at  the  Zoological  Society,  Regent's  Park.  The  lungs  were  quite  fresh,  and 
plugged  throughout  by  the  presence  of  multitudes  of  this  parasite.  After 
examining  the  ova  very  carefully,  1  placed  a  quantity  of  them,  already  con- 
taining incompletely  developed  embryos,  in  salt  water;  and  1  also  mixed 
some  of  the  bronchial  mucus  of  the  porpoise  (which,  besides  eggs,  contained 
several  free  embryos)  with  salt  water  in  a  separate  vessel. 

On  the  23rd  December,  1863,  1  carefully  examined  the  contents  of  both 
jars.  In  the  jar  originally  containing  eggs  only,  I  found  one  egg  with  an 
embryo  still  coiled  within  it,  many  of  the  other  eggs  having  apparently  dis- 
appeared, leaving  a  very  small  quantity  of  debris,  partly  consisting  of  shell- 
fragments.  Two  living  embryos  were  detected,  severally  measuring  about 
-fa"  and  -fo".  They* displayed  a  tolerably  complete  digestive  apparatus ; 
but  there  were  no  certain  traces  of  sexual  organs.  There  were  a  few  speci- 
mens of  Euplotes  travelling  about. 

The  jar  containing  eggs  and  young  displayed,  at  the  same  date  of  exami- 
nation, several  active  embryos  m  all  respects  resembling  those  above  men- 
tioned, and  also  an  astonishing  number  of  animalcules  (Euplotes).  But 
there  were  also  several  larval  nematodes  of  much  larger  size,  and  yet  possi- 
bly belonging  to  the  same  species.  There  were,  it  is  true,  some  slight 
differences,  possibly  due  to  their  more  advanced  growth.  They  measured 
about  J*". 

On  25th  April,  1864,  I  found  both  jars  to  contain  living  embryos,  those 
mixed  with  frothy  mucus  from  the  bronchi  being  more  numerous  and  much 
more  largely  developed.  The  longest  specimen,  developed  from  the  ova, 
measured  no  more  than  -X"  in  length. 

Vfhen  I  last  examined  the  contents  of  these  jars  (Julv  21,  1864),  both 
still  contained  living  worms,  the  larger  specimens  reared  from  the  egg  still 
measuring  only  ^  of  an  inch.    The  largest  embryo  from  the  jar  containing 
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the  frothy  mucus  measured,  as  before,  about  -fa",  and  displayed,  moreover, 
rudimentary  traces  of  male  reproductive  organs. 


Report  on  the  Physiological  Action  of  Nitrite  of  Amyl. 
By  Benjamin  W.  Richardson,  M.A.,  MJ). 

The  Report  which  I  have  the  honour  to  lay  before  the  Physiological  Section 
springs  out  of  a  short  paper  read  at  the  Newcastle  Meeting  last  year,  entitled 
"  On  the  Physiological  Action  of  the  Nitrite  of  Amyl."  In  that  paper  I 
stated  a  few  preliminary  facts,  to  one  or  two  of  which  I  would  again  briefly 
direct  attention,  in  order  that  the  present  audience  may  be  enabled  to  follow 
the  subject,  connectively,  from  its  commencement. 

The  nitrite  of  amyl  is  a  fluid  of  amber  colour,  and  having  a  flavour  and 
odour  of  over-ripe  pears.  It  approaches,  in  fact,  in  matter  of  flavour  the 
acetate  of  oxide  of  amyl,  the  substance  commonly  sold  under  the  name  of 
essence  of  pears.  The  composition  of  the  nitrite  is  C10ELNOS+ HO.  It 
is  made  by  the  action  of  nitrous  acid  gas  on  fusel  oil — amylic  alcohol.  The 
fluid,  when  pure,  has  a  specific  gravity  of  913,  and  it  boils  at  182°Fahr.  It 
is  soluble  in  equal  parts  of  chloroform,  pure  alcohol,  and  ether. 

Diffused  through  the  air  in  a  chamber  or  jar,  the  vapour  of  nitrite  of 
amyl  extinguishes  flame  unless  it  be  largely  diluted  with  air,  or  unless  the 
flame  be  introduced  slowly.  Under  the  latter  circumstances  the  vapour  ex- 
plodes in  a  sharp  puff. 

Placed  so  as  to  diffuse  through  a  closed  bottle  or  jar  with  phosphorus,  it 
prevents  the  oxidation  of  the  phosphorus. 

Placed  in  a  closed  jar  with  animal  or  vegetable  substances,  it  acts  like  am- 
monia, ether,  chloroform,  and  alcohol  in  preventing  decomposition.  As  an 
antiseptic  it  is  equal  to  ainmonia,  but  is  less  active  in  this  respect  than  chlo- 
roform, ether,  and  alcohol.  It  also  is  objectionable  in  that  it  destroys  the 
colour  of  both  vegetable  and  animal  structures,  turning  the  vegetable  reds  . 
brown,  and  giving  to  the  muscular  tissues  of  animals,  first  a  pale  white,  and 
afterwards  a  dirty  brown  appearance. 

Physical  Effect  on  Dead  Obganic  Mattebs. 

I  have  made  a  large  number  of  experiments  to  determine  ihe  antiseptic 
power  of  the  nitrite,  of  which  I  may  give  a  few  illustrations. 

Observations. — Series  1.  Five  minims  of  nitrite  of  amyl  were  placed  in  a 
glass  jar  capable  of  receiving  40  cubic  inches  of  common  air.  A  rose  with 
leaves  attached  to  the  stalk  was  next  placed  in  the  jar,  and  the  stopper  was 
inserted.  In  a  few  minutes  the  green  colour  of  the  rose  was  turned  of  a 
dirty  brown,  and  the  red  colour,  moving  at  first  to  violet,  lapsed  also  after  a 
time  into  brown.  After  the  colour  was  in  this  way  destroyed  no  further 
change  followed,  and  the  flower  remained  in  the  jar  for  nine  months  without 
undergoing  the  slightest  decomposition.  This  experiment  was  repeated  with 
mignonette,  calceolarias,  leaves  of  camellias,  and  other  plants ;  the  results 
were  the  same. 

Observations. — Series  2.  The  viscera  of  animals  and  portions  of  the  mus- 
cular structure  were  placed  in  jars  capable  of  receiving  100  cubic  inches  of 
air.  Into  each  jar  was  then  poured  half  a  drachm  of  the  nitrite  of  amyl, 
and  the  jar  was  closed.    The  effect  in  every  case  was  to  change  the  animal 
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tissue  of  a  whitoy-brown  colour,  which  in  time  became  dark  or  dirty  looking; 
Decomposition  of  the  tissue  was,  however,  arrested,  and  I  have  several  speci- 
mens of  a  pathological  character  which  have  been  thus  preserved  for  six 
months. 

In  the  extreme  heat  of  the  past  summer,  I  placed  in  jars  of  equal  size 
two  frogs  that  had  recently  died ;  the  jars  were  lightly  covered  with  cloth 
substance,  and  each  one  was  covered  to  the  same  extent.  Into  one  jar  was 
poured  ten  minims  of  the  nitrite ;  the  other  was  left  untouched.  The  frog  in 
the  jar  that  contained  common  air  only  was  rapidly  decomposing  in  six  hours, 
and  on  the  following  day  was  putrid.  The  frog  in  the  jar  through  which  the 
nitrite  was  diffused  in  vapour  was  quite  fresh  three  days  after,  and  remained 
fresh  so  long  as  the  smell  of  the  nitrite  could  be  detected,  showing  that  it  had 
not  entirely  evaporated.  When  the  odour  could  no  longer  be  perceived, 
signs  of  putrefaction  were  observed  in  the  animal,  and  these  gradually  ad- 
vanced, but  the  change  was  very  slow,  and  the  body  dried  up  at  last  rather 
than  putrefied. 

Observations. — Series  3.  Specimens  of  blood  were  drawn  into  open  glass 
vessels,  containing  proportions  of  nitrite  varying  from  one  to  fifteen  per  cent, 
in  respect  of  the  blood  drawn.  The  blood  thus  charged  coagulated  in  the 
usual  manner  and  in  the  natural  space  of  time ;  it  became,  however,  of  a  dirty 
red  colour.  Set  aside  in  the  open  air,  serum  escaped  from  the  clot ;  but  the 
upper  surface  of  the  blood,  instead  of  soon  becoming  of  a  bright  red  from  the 
absorption  of  oxygen,  remained  long  dark.  In  proportion  to  the  time  of  escape 
of  the  nitrite  the  blood  remained  free  from  decomposition,  and  the  period  of 
change  in  each  vessel  (five  vessels  were  used)  varied  precisely  according  to 
the  degree  with  which  the  blood,  while  in  the  fluid  state,  was  charged  with 
the  nitrite.  So  long  as  there  was  distinct  odour  of  the  amyl-compound 
there  was  no  change.  The  first  sign  of  change,  which  even  in  the  specimens 
containing  the  lowest  charge  was  never  observed  before  six  hours,  consisted 
in  reddening  of  the  upper  surface  of  the  clot ;  then  softening  followed,  decom- 
position, and  fluidity.  In  the  heat  of  summer  I  found  blood  containing 
fifteen  per  cent  of  the  nitrite  remain  unchanged  for  five  days.  The  same 
observations  were  made  on  simple  albuminous  fluids,  on  fluids  from  animal 
cysts,  and  on  saliva  and  certain  other  of  the  excretions. 

We  gather  from  these  experiments  that  nitrite  of  amyl,  like  chloroform, 
alcohol,  or  other  bodies  to  which  reference  has  been  made,  arrests  by  its  pre- 
sence the  change  known  as  decomposition,  preventing  by  catalysis  the  com- 
bination of  oxygen.  That  the  nitrite  itself  remains  undecomposed  admits  of 
ready  proof,  because  it  can  be  re-collected ;  and  that  it  does  not  combine  with 
the  structures  or  parts  of  the  structures  which  it  preserves,  is  shown  by  the 
fact  that  the  process  of  decomposition  is  set  up  only  as  the  nitrite  makes  its 
escape  by  evolution. 

Physiological  Effects  on  living  Oeoanisms. 

Effects  on  the  Skin. 

Observations. — Series  4.  When  nitrite  of  amyl  is  applied  to  the  cuta- 
neous human  surface  and  held  in  close  contact  with  it  by  being  placed  under 
oiled  silk  or  tinfoil,  it  produces  after  a  brief  period  some  injection  of  the  vessels, 
and  a  slight  tingling  sensation  with  heat.  If  the  skin  be  previously  moist- 
ened with  water  for  a  long  time,  the  effect  of  the  nitrite  is  somewhat  increased ; 
but  at  no  time  is  the  action  so  rapid  and  marked  as  is  that  of  chloroform  or 
turpentine.    To  test  the  relative  powers  of  the  nitrite  and  of  chloroform,  I 
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placed  a  pledget  of  bibulous  paper  an  inch  square,  and  saturated  with  nitrite, 
on  one  of  my  arms,  and  covered  the  paper  with  thin  metal.  On  the  other 
arm  I  placed  a  similar  pledget  saturated  with  chloroform,  and  covered  it  in 
the  same  manner.  The  nitrite,  retained  on  until  it  was  quite  dry,  produced 
only  pale  redness  and  slight  irritation :  the  chloroform  caused  great  pain, 
so  that  I  had  some  difficulty  to  keep  it  on,  intense  injection  and  redness,  and 
some  excoriation  of  skin. 

At  the  same  time  I  may  observe  that  the  nitrite  is  undoubtedly  absorbed 
by  the  skin.  To  prove  this,  I  applied  it  to  the  skin  of  a  frog  by  immersing 
the  hinder  limbs  of  the  animal  in  a  solution  of  it.  In  a  few  minutes  the 
symptoms  which  markedly  characterize  the  action  of  the  substance,  viz., 
violent  circulatory  action  followed  by  prostration,  were  developed.  I  also 
applied  some  of  the  substance  to  my  own  skin,  carefully  retaining  it  in  con- 
tact over  a  six-inch  surface :  during  the  application  the  pulse  rose,  sensa- 
tion of  fullness  in  the  head  followed,  and  other  signs  which  will  be  more 
fully  described  in  the  sequel. 

Observations. — Series  5.  Administered  by  the  mouth  the  nitrite  is  com- 
paratively slow  in  its  action,  but  very  decisive.  Administered  to  rabbits  in 
doses  of  five,  ten,  fifteen  and  twenty  minims,  and  in  more  potent  doses,  its 
effects  are  striking.  It  admits  of  being  readily  given  in  tincture  diluted 
with  water.  In  five-minim  doses  it  produces  on  these  animals  temporary 
excitement.  The  circulation  is  quickened,  the  breathing  is  quickened,  the 
pupil  is  dilated,  and  the  animal  is  restless ;  the  symptoms  subside  in  from  five 
to  ten  minutes,  and  no  harm  seems  to  have  been  done.  In  doses  of  ten 
minims  the  symptoms  are  the  same,  but  more  marked.  In  doses  of  twenty 
minims,  after  the  stage  of  excitement  has  passed  away,  depression  follows, 
and  continues  several  minutes,  and  there  may  be  feeble  convulsive  action, 
but  the  animal  recovers.    There  is  no  indication  of  vomiting. 

In  drachm  doses  the  nitrite  is  often  fatal  to  dogs,  cats,  and  rabbits.  The 
symptoms  induced  are  violent  action  of  the  heart,  rapid  breathing,  wide 
dilatation  of  the  pupil,  convulsions,  not  clonic  but  quick,  and  after  an  inter- 
val of  a  few  minutes  rapid  collapse  and  paralysis  of  motion.  The  heart  foils 
in  its  beats  to  a  minimum,  and  the  breathing  may  be  reduced  to  one  re- 
spiration in  two  or  even  four  minutes.  To  appearance,  in  fact,  the  animal  is 
nearly  dead.  It  lies  like  an  animal  profoundly  narcotised  with  chloroform, 
but  still  it  feels.  When  it  is  touched  at  any  part  or  lightly  pinched,  it  winces 
instantly  if  it  has  the  power  to  move.  The  period  of  death  is  usually  pro- 
longed; and  often  when  the  animal  seems  so  nearly  dead  that  recovery 
appears  hopeless,  it  continues  still  to  breathe,  it  throws  off  the  nitrite  by  the 
lungs,  and  ultimately  recovers. 

Observations. — Series  6.  Administered  by  inhalation,  the  effects  of  the 
nitrite  are  elicited  with  remarkable  precision  and  quickness,  and  the  pheno- 
mena are  amongst  the  most  striking,  perhaps  are  the  most  striking  or  any  I 
have  seen  in  all  my  large  physiological  experience.  If  a  piece  of  bibulous  paper 
be  formed  into  a  tube,  and  if  an  expanded  end  of  the  tube  be  made  to  absorb 
two  or  at  most  three  minims  of  the  nitrite,  a  surface  sufficiently  charged  for 
inhalation  even  by  the  human  subject  is  obtained.  If  the  tube,  charged  as 
directed,  be  held  about  two  inches  from  the  nose,  and  respiration  be  carried 
on  in  the  usual  manner,  the  following  symptoms  rapidly  show  themselves. 
The  action  of  the  heart  is  suddenly  and  greatly  increased,  so  that  in  one 
minute  I  have  counted  it  rising  eighty  beats ;  the  breathing  also  becomes 
quickened ;  the  face  becomes  deeply  suffused  with  blood,  the  suffusion  extend- 
ing over  the  whole  face,  down  the  nock,  and  in  persons  who  are  bald,  more  or 


Digitized  by 


Google 


ON  THE  PHYSIOLOGICAL  ACTION  OF  NITRITE  OF  AMYL.  12$ 

less  oyer  the  head.  The  eyes  are  also  injected,  and  occasionally  fill  with  tears  j  * 
the  pupil  slightly  dilates,  and  oyer  the  suffused  surface  there  is  sensation  of 
heat,  described  by  some  as  burning  heat,  and  by  others  as  mere  tingling. 
When  these  symptoms  are  at  their  height,  a  peculiar  sensation  is  felt  in  the 
bead,  a  sensation  of  tightness  across  the  forehead,  of  fullness,  giddiness,  and 
prostration,  but  with  no  acute  pain*  The  agent  being  taken  away,  the  effects 
eease  rapidly. 

I  have  now  witnessed  these  effects  on  more  than  two  hundred  occasions, 
and  have  experienced  them  myself  forty  times :  I  can  pronounce  them  abso- 
lute and  valid  phenomena,  in  no  way  dependent  on  mental  excitement  or 
fancied  excitement.  They  are  nevertheless  developed  differently  in  intensity 
in  different  persons,  and  they  even  slightly  differ  in  the  same  person  on 
different  occasions.     I  will  give  briefly  two  examples. 

On  Mr.  Kempton,  a  Mend  who  has  inhaled  the  vapour  many  times,  the 
effect  on  the  heart  is  so  rapid  that  it  can  be  felt  after  the  first  three  inhala- 
tions. His  pulse  will  rise  from  72  to  105  in  ten  seconds,  and  he  is  conscious 
of  pulsation  in  every  large  artery  in  his  body.  His  face  becomes  as  red  as 
vermilion,  and  is  not  only  subjectively  but  objectively  heated. 

On  Dr.  Gibb,  after  inhalation  a  quarter  of  a  minute,  the  pulse  rises  during 
the  following  quarter  minute  eight  beats,  and  during  the  next  quarter  twenty 
beats ;  rising  successively  from  68  beats  per  minute  to  76  and  88  j  the  face 
meantime  becomes  greatly  suffused,  and  giddiness  is  experienced*  In  both 
the  gentlemen  named,  the  pulse  comes  down  to  the  natural  standard  in  two 
minutes  after  cessation  of  the  inhaling  process.  On  myself  the  symptoms 
are  almost  identical  wife  those  presented  by  Dr.  Gibb. 

In  one  instanoe  I  was  so  unhappy  as  to  see  the  inhalation  carried  to  the 
extreme  of  danger*  An  incredulous  friend  seeing  a  bottle  of  the  nitrite  on 
my  library  mantelshelf,  during  a  minute  in  which  I  was  absent  from  the 
room,  opened  the  bottle  and  commenced  inhaling  from  the  mouth.  When  I 
returned  I  found  him  walking  the  library  still  inhaling,  his  face  and  neck  red 
as  raw  beef.  In  spite  of  all  I  could  do,  he  would  continue,  till  as  he  said  he 
felt  some  effect.  While  I  was  using  forcible  efforts  to  get  the  bottle  from 
him,  he  suddenly  gave  it  me  himself,  and  became  speechless.  I  shall  never 
forget  the  gallop  of  that  man's  heart.  As  he  leaned  against  a  table,  the 
table  vibrated  and  recorded  visibly  the  pulsations.  He  panted  for  breath  as 
one  who  has  run  to  the  extremity :  I  could  not  get  him  to  move  reasonably, 
and  had  the  greatest  difficulty  in  leading  him  into  the  open  air.  In  a  little 
time  the  excitement  declined,  and  was  succeeded  by  depression  and  partial 
loss  of  power ;  but  fortunately  he  slowly  recovered,  and  I  do  not  think  he 
was  any  worse  for  his  misadventure ;  although,  being  a  stout  middle-aged 
man,  I  feared  that  during  the  excitement  some  mischief  might  have  happened 
to  the  vessels  of  the  brain. 

In  the  anxiety  of  looking  after  this  gentleman,  I  did  not  count  minute  by 
minute  the  pulsations  of  the  heart ;  but  the  action  was  at  one  time  130  per 
minute,  and  the  violence  was  extreme :  both  sounds  were  lost,  or  rather  they 
occurred  so  quickly  that  the  ear  could  not  distinguish  them,  and  the  rapid 
motion  communicated  a  peculiar  synchronous  tremor  to  the  upper  limbs. 

Mv  friend  explained  to  me  afterwards  that  his  first  sensation  was  that  of 
burning  in  the  face,  but  that  he  thought  this  arose  from  laughing  j  that  the 
next  thing  he  felt,  and  which  at  length  alarmed  him,  was  the  hearing  the 
pulsations  of  his  own  body  very  loudly  and  painfully.  Then  he  felt  a  pecu- 
liar powerlessness  which  could  not  be  described;  but  at  no  time  did  he  lose 
either  sensation  or  consciousness.    I  estimated,  from  the  loss  in  the  bottle, 


Digitized  by 


Google 


124  report — 1864, 

that  this  gentleman  had  been  exposed  to  the  vapour  derived  from  the  escape 
of  twenty  minims  of  the  nitrite,  much  of  which  necessarily  was  lost  by  dis- 
tribution in  the  air. 

In  a  long  series  of  experiments  I  have  submitted  animals  to  the  inhalation 
of  the  nitrite,  and  with  the  most  interesting  results.  I  must,  at  the  risk  of 
being  tedious,  give  the  salient  points  of  observation. 

Into  a  jar  capable  of  receiving  200  cubic  inches  of  air,  a  large  healthy 
frog  was  placed,  and  ten  minims  of  the  nitrite  were  slowly  introduced. 
The  animal,  after  exhibiting  violent  vascular  action  with  reddening  of  the 
feet,  sank  into  a  condition  which  so  closely  resembled  death,  that  I  thought 
it  was  dead.  At  11  o'clock  at  night  it  remained  tho  same  (the  experi- 
ment was  made  at  8  p.m.),  and  I  laid  it  aside  as  dead;  but  I  was  struck 
with  one  fact,  that  the  eyelid  was  not  contracted,  as  is  common  in  these  ani- 
mals after  dissolution :  on  the  following  morning,  upon  going  into  the  labo- 
ratory, I  found  the  animal  alive  and  as  active  as  though  nothing  had  happened 
to  it. 

This  observation  led  me  naturally  to  make  many  inquiries  as  to  the  con- 
dition of  frogs  during  this  state  of  suspended  animation ;  and  I  found  little 
difficulty  in  obtaining  a  repetition  of  the  phenomenon.  The  experiment 
usually  succeeds  well,  and  the  suspension  of  animation  may,  under  proper 
supervision,  be  sustained  even  for  days.  In  one  case  an  animal  came  back 
to  consciousness  after  nine  days.  The  experimentalist  must,  however,  be 
prepared  for  some  failures.  Thus,  if  the  frogs  are  not  fresh  and  strong,  if 
they  have  been  kept  in  confinement  for  some  weeks,  and  are  thin  and  feeble, 
the  experiment  will  fail ;  or  if  after  the  cessation  of  motion  the  animal  is  left 
too  dry,  so  that  he  loses  water,  the  experiment  will  not  suceeed ;  or  if  the 
amount  of  amyl-vapour  given  is  too  great,  the  experiment  may  not  succeed. 

In  six  cases  where  the  animals  recovered,  I  made  numerous  observations. 
Examining  the  web  of  the  foot,  I  found  that  there  was  no  sign  of  circulation 
there.  Laying  open  the  thigh  muscles  and  exposing  them  to  continuous 
galvanic  current  as  well  as  to  the  induction-current,  and  to  shocks  from  the 
positive  conductor  of  the  friction-machine,  I  found  no  evidence  of  irritability. 
Exposing  the  muscles  to  water  warmed  to  various  degrees,  from  70°  to  120° 
Fahr.,  there  was  no  evidence  of  irritability.  The  only  circumstance  that 
would  lead  an  observer  to  infer  that  death  had  not  actually  taken  place,  was 
that  the  limbs  remained  flaccid.  In  cases  where  rigor  mortis  came  on, 
although  the  animals  would  lie  for  many  hours  without  undergoing  decom- 
position, they  never  afterwards  showed  signs  of  irritability,  but  ultimately 
became  flaccid  and  decomposed. 

On  warm-blooded  animals  the  nitrite  produces  conditions  similar,  but  not 
so  extreme  in  character.  Administered  gradually  by  inhalation  to  a  strong 
rabbit  until  complete  prostration  was  induced,  I  laid  the  animal  on  a  table 
and  found  that  the  respirations  were  reduced  to  one  per  minute.  The  limbs 
were  flaccid  and  motionless ;  and  when  they  were  moved  and  were  laid  in  any 
given  position,  there  they  remained.  The  pupils  were  widely  dilated,  and 
the  red  portions  of  the  body,  as  the  mucous  membranes  of  the  mouth  and 
eyelids,  were  absolutely  white ;  the  action  of  the  heart  could  not  be  felt,  nor 
was  it  certain  that  tne  motion  could  be  heard  with  the  stethoscope.  Cer- 
tainly the  two  sounds  were  lost.  In  this  condition,  breathing  softly  but 
sharply  once  in  sixty  or  eighty  seconds,  the  animal  continued  for  two  hours ; 
then  the  breathing  gradually  rose.  In  three  hours  and  a  quarter  the  action 
of  tho  heart  could  be  felt  by  the  hand ;  in  three  hours  there  was  movement 
of  the  limbs,  and  in  five  hours  the  animal  had  recovered  so  as  to  be  able  to 
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move.  The  animal,  whenever  he  had  the  power,  winced  on  being  touched, 
and  showed  signs  of  consciousness. 

In  an  experiment  performed  by  Dr.  Gibb  and  myself,  a  cat  was  rapidly 
struck  down  by  being  placed  in  a  thousand  cubic  inch  jar  through  which  the 
vapour  from  one  fluid-drachm  of  the  nitrite  had  been  diffused  from  a  surface 
of  bibulous  paper.  Death  took  place  in  two  minutes.  The  animal  was  re- 
moved and  was  watched  with  great  care,  but  the  breathing  had  ceased.  The 
pupils  were  dilated  to  their  fullest  extent.  After  a  time  we  laid  open  the 
chest.  On  exposure  to  the  air,  the  heart  was  found  contracting  most  vigo- 
rously, and  soon  the  muscles  of  respiration  also  commenced  spontaneously  to 
contract,  moving  the  ribs,  and  disturbing  the  abdominal  viscera.  The  dia- 
phragm contracted  very  steadily,  and  a  muscle  of  the  thigh,  on  being  laid 
bare,  did  the  same.  These  contractions  actually  continued  spontaneously 
from  twenty-four  minutes  past  twelve  until  forty-eight  minutes  past  one  in 
the  day — a  phenomenon  which  has  I  believe  never  before  been  observed  after 
death  in  any  of  the  muscles  of  warm-blooded  animals  except  the  heart. 

Respecting  the  heart  itself,  in  this  case  it  continued  contracting  on  the 
right  side  when  all  the  other  muscles  were  at  rest.  To  observe  the  local 
action  of  the  nitrite  on  the  heart,  we  gradually  instilled  three  minims  of  it  on 
the  right  auricle.  The  muscular  structure  soon  became  of  a  dirty  white,  but 
the  contractions  continued.  At  seven  in  the  evening  the  auricle,  with  a  seg- 
ment of  the  ventricle,  was  still  contracting  five  times  in  the  minute ;  at  ten 
o'clock  it  was  contracting  in  the  same  way,  although  the  lower  limbs  of  the 
animal  were  rigid  from  rigor  mortis ;  at  twelve  (midnight)  it  was  contracting 
at  the  rate  of  two  per  minute ;  at  one  it  was  reported  by  Dr.  Henry  as  con- 
tracting strongly  from  one  to  two  beats  per  minute ;  at  five  am.  I  found  it 
myself  contracting  three  times  in  a  minute  and  a  half,  and  at  eight  it  made  a 
contraction  on  being  touched  with  a  needle.  For  many  hours  before  this  all 
the  other  muscles  of  the  body  were  rigid.  Thus  there  was  witnessed  the 
strange  phenomenon  of  muscular  contractility  in  the  heart  while  all  the  other 
muscles  were  rigid ;  and  of  muscular  contractility  of  the  heart  for  nearly 
eighteen  hours  after  what  would  technically  be  considered  the  death  of  the 
animal* 

Observations. — Series  7.  If  instead  of  administering  the  nitrite  of  amyl 
through  the  skin,  by  the  mouth,  or  by  the  lungs,  it  be  injected  under  the  skin 
with  a  hollow  needle,  it  exerts  its  influence  in  the  same  way,  and  leads, 
though  more  slowly,  to  the  same  symptoms.  From  an  injection  of  twenty 
minims  decided  symptoms  are  induced  in  such  animals  as  rabbits,  cats,  and 
dogs,  but  after  a  time  they  recover.  In  the  case  of  a  young  cat,  Dr.  Gibb 
and  I  slowly  instilled  twenty  minims  of  the  nitrite  under  the  skin,  and  when 
the  first  symptoms  had  subsided  we  instilled  twenty  more.  The  result  was 
that  the  animal  fell  into  a  powerless  condition,  but  continued  to  breathe. 
Four  hours  after  the  last  instillation  it  was  the  same,  and  was  breathing  six 
times  in  the  minute.  Eight  hours  afterwards,  the  upper  and  lower  limbs 
and  the  muscles  of  the  neck  being  rigid,  it  was  breathing  once  in  two  minutes, 
and  the  respiratory  motion  did  not  absolutely  cease  for  two  hours  later. 

Observations. — Series  8.  Local  effects  of  the  nitrite.  I  have  made  some 
very  minute  observations  on  the  effect  of  the  nitrite  upon  the  capillary  vessels 
of  tie  web  of  the  frog's  foot.  The  results  are  very  uniform  and  decisive.  A 
few  seconds  after  the  web  is  treated  with  the  nitrite,  the  capillary  vessels  are 
seen  to  dilate  to  more  than  twice  their  natural  calibre,  and  the  rate  of  motion 
of  blood  is  immensely  quickened.  After  an  interval  of  fifty  or  sixty  seconds, 
the  vessels  become  tortuous  as  from  irregular  contraction  of  their  walls ;  then 
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there  follows  a  decided  narrowing  of  the  vessel  at  its  minutest  part,  which 
continues  until  at  last  the  vessel  becomes  indistinct,  and  all  motion  of  blood 
is  lost,  except  a  faint  oscillation  in  vessels  which  are  running  transversely 
into  a  main  current  These  experiments  were  confirmed  by  observations 
made  by  my  friends  Dr.  Henry  and  Mr.  Yeats. 

Observations. — Series  9.  On  the  blood.  The  blood  of  animals  destroyed 
by  the  nitrite  may  always  be  smelt  as  charged  with  the  substance.  On  a 
large  animal  that  had  been  killed  by  the  injection  of  forty  minims,  I  drew  off 
an  ounce  of  blood  from  the  right  side  of  the  heart  into  a  flask,  and  on  inha- 
ling from  the  flask,  absorbed  sufficient  of  the  nitrite  vapour  to  induce  the 
specific  signs  of  its  action.  The  fluid,  however,  in  no  way  interferes  with 
coagulation,  but,  as  I  have  said  before,  it  arrests  oxidation  and  decomposition. 
On  the  corpuscles  it  exerts  a  powerful  osmotic  action.  It  has  no  effect  on 
them  in  the  way  of  dissolution,  nor  does  it,  when  added  to  them,  destroy  their 
form  or  modify  the  central  depression,  but  it  reduces  them  to  half  their  ordi- 
nary size,  leaving  them  well  defined  and  capable  of  running  together  in  the 
ordinary  and  natural  way. 

From  these  narrations  of  experiments  we  may  learn,  in  brief,  the  following 
facts  in  reference  to  the  physiological  action  of  the  nitrite  of  amyl. 

1.  It  is  absorbed  by  the  bodies  of  animals  however  introduced  into  the 
organism— by  the  skin,  by  the  stomach,  by  the  lungs,  by  the  cellular  tissue. 

2.  After  its  absorption  its  effects  are  seen  immediately  on  the  heart  and 
circulation ;  there  is  in  the  first  instance  violent  action  of  the  heart  with 
dilatation  of  the  capillaries,  followed  by  diminished  but  not  extinguished 
power  of  the  heart,  and  contraction  of  the  extreme  vessels.  As  an  excitant 
of  vascular  action,  the  nitrite  of  amyl  may  be  considered  the  most  powerful 
agent  as  yet  physiologically  discovered. 

3.  On  animals,  such  as  frogs,  whose  bodies  admit  of  its  removal  sponta- 
neously, and  whose  circulatory  and  respiratory  systems  are  simple,  the  nitrite 
suspends  animation,  and  when  the  animals  are  placed  under  favourable  con- 
ditions for  the  process  of  recovery,  they  may  recover  after  considerable  periods 
of  time.  There  is  no  other  known  substance  that  suspends  animation  in 
these  animals  for  so  long  a  period.  On  warm-blooded  animals,  which  are 
clothed  in  thick  and  less  penetrable  skin,  and  in  whose  bodies  the  circulatory 
and  respiratory  systems  are  more  complicated,  the  nitrite  cannot  actually 
stop  the  movements  of  respiration  and  circulation  without  destroying  life. 
But  even  in  these  animals  it  can  without  destroying  life  reduce  the  forces  of 
respiration  and  circulation  so  extremely,  that  a  condition  precisely  analogous; 
to  what  is  known  as  trance  or  catalepsy  in  the  human  subject,  can  be  brought 
on  and  sustained  for  many  hours. 

4.  The  nitrite  of  amyl  is  not  an  anaesthetic.  By  it  consciousness  is 
never  destroyed,  unless  a  condition  approaching  to  death  be  produced. 

5.  The  effects  of  the  nitrite  on  the  organism  are  directed  to  the  motive 
force,  which  it  first  wildly  excites  and  then  subdues. 

6.  The  modus  operandi  of  the  nitrite  appears  to  be  by  arresting  the  pro- 
cess of  oxidation  in  the  tissues. 

7.  Physically  the  nitrite  holds  a  place  between  the  volatile  bodies,  such 
as  chloroform,  and  the  solid  bodies,  such  as  opium  and  woorali.  Hence  Its 
effects  are  less  evanescent  than  those  of  the  very  volatile  substances,  and  less 
certainly  destructive  than  the  solid  substances.  In  this  lies  the  secret  of  its 
prolonged  action. 
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Pathological  Effects  of  the  Nitrite  of  Ajcyl. 

In  cases  where  the  nitrite  of  amyl  is  carried  to  its  extremest  effects, 
the  appearances  of  the  internal  organs  present  some  modifications.  The 
appearances  are  not  the  same  in  every  instance,  but  vary  according  to  the 
mode  in  which  the  substance  is  administered.  If  it  be  administered  very 
quickly,  the  lungs  and  all  the  other  organs  are  found  blanched  and  free  of 
blood,  the  right  side  of  the  heart  is  engorged  with  blood,  and  the  left  side  is 
empty,  the  brain  being  free  of  congestion.  If  the  substance  be  administered 
slowly,  the  lungs  are  congested,  the  brain  is  congested,  and  blood  is  found 
both  on  the  right  and  left  sides  of  the  heart.  The  organs  of  the  body  are 
also  of  a  dirty  reddish-brown  colour,  and  the  blood  is  similarly  discoloured, 
no  distinction  in  colour  existing  between  the  arterial  and  venous  bloods. 
Notwithstanding  the  violent  action  of  the  heart,  I  have  never  seen  rupture  of 
any  vessel  nor  extravasation  of  blood.  The  inner  lining  of  the  blood-vessels 
is  unchanged,  and  the  valvular  mechanism  of  the  heart  maintains  its  integrity. 
It  is  to  be  remembered  that  these  observations  have  all  been  made  on  healthy 
animals. 

Compaki80k  of  Effects  of  the  Nitrite  with  other  Amyl-comfoukds 
akd  other  Bodies. 

Observations. — Series  10.  I  have  compared  the  action  of  nitrite  of  amyl 
with  certain  other  of  the  amyl-compoundB,  but  1  have  not  had  sufficient  time 
to  complete  this  line  of  research,  each  new  compound  opening  up  for  itself  a 
new  field  of  observation  rich  in  variety.  As  yet  I  have  only  tried  the  com-* 
parison  with  amylene  and  acetate  of  amyl.  Amylene  differs  from  the  ni- 
trite in  that  it  acts  as  an  anaesthetic  ;  but  it  resembles  the  nitrite  in  exciting 
the  circulation  in  a  minor  degree  and  in  causing  redness  of  the  skin.  The 
symptoms  produced  by  amylene  are,  however,  very  transitory  as  compared 
with  those  following  the  use  of  nitrite ;  there  is  this  in  common,  that  neither 
of  them  entirely  destroy  consciousness,  but  amylene  destroys  sensibility,  which 
the  nitrite  does  not,  I  once  saw  Dr.  Snow  give  amylene  to  a  boy  who  was 
being  subjected  to  an  operation,  and  who  was  playing  with  a  ball  the  whole 
time.  The  acetate  of  amyl,  in  comparison  with  the  nitrite,  seems  to  me  to 
produce  a  more  marked  local  and  a  less  severe  general  effect.  It  causes  on 
inhalation,  not  only  redness  of  the  face,  but  swelling  and  soreness  of  the 
mucous  surfaces,  without  any  violent  excitation  of  the  heart.  From  chloro- 
form the  nitrite  differs  in  that  it  does  not  produce  anaesthesia ;  and  the  same 
remark  applies  to  ether,  the  monochloruretted  chloride  of  ethyle,  nitrous 
oxide  gas,  Dutch  liquid,  turpentine,  and  ammonia,  although  it  resembles  all 
these  in  that  it  excites  the  circulation  in  the  early  stages  of  its  action.  The 
only  substance  which  approaches  the  nitrite  in  action  is  woorali,  a  vegetable 
compound  which  is  much  the  same  in  its  elementary  composition.  Woorali 
produces  less  preliminary  excitement  of  the  circulation,  it  paralyzes  more 
determinately  all  the  muscles  except  the  heart,  and  being  a  solid  substance, 
possessing  no  means  of  escaping  from  the  body  except  in  solution,  it  is  mora 
slowly  eliminated.  Woorali  and  the  nitrite  have,  however,  this  in  common, 
they  produce  paralysis  of  the  extreme  filaments  of  nerves  before  they  influence 
the  central  portions  of  the  nervous  circuit. 

Cause  of  the  IUpidity  of  the  Circulation  twnEB  Nitrite  of  Amyl, 

Why  the  nitrite  of  amyl  should  produce  such  suddenly  increased  action  of 
the  heart  is  a  point  of  great  physiological  interest.    I  thought  at  first  that 
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this  must  be  an  effect  primarily  manifested  on  the  blood,  then  on  the  heart, 
and  through  the  increased  impetus  of  the  heart,  on  the  capillary  circulation. 
It  was,  however,  soon  apparent  that  the  injection  of  the  capillary  system  was 
too  quickly  developed  to  be  a  sequence  of  mere  overaction  of  the  pulsatory 
power  of  the  central  organ  of  the  circulation,  and  the  experiments  on  the  web 
of  the  frog's  foot  settled  the  question,  I  think,  absolutely.  It  is  possible 
that  the  action  of  the  nitrite  is  exerted  immediately  upon  the  extreme  fila- 
ments of  the  vaso-motor  nerves,  and  that  the  heart  beats  quickly,  because 
the  resistance  to  its  force  is  taken  off  by  the  dilatation  of  the  minute  vessels 
which  it  supplies  with  blood.  At  the  same  time  the  vascular  currents  of  the 
heart  itself  are  quickened,  and  its  movement  is  intensified  proportionately. 

On  the  facts  so  far  presented  in  this  Report,  two  questions  call  for  a  mo- 
ment's consideration.  The  first  is: — Whether  we  ought  dogmatically  to 
deny  the  possibility  of  placing  the  human  body  in  such  a  condition  that  it  may 
for  some  hours,  or  even  some  days,  assume  the  appearance  of  temporary 
death  ?  We  are  conversant  of  rare  cases  of  disease,  called  cases  of  trance  or 
catalepsy,  in  which  life,  seeming  for  an  interval  suspended,  is  restored :  we 
have  heard  of  other  cases  in  which  it  is  said  that  certain  natives  of  India  who 
are  called  Fakirs,  produce,  by  some  secret  art,  an  imitation  of  death  so  de- 
terminate that  the  most  intelligent  are  deceived.  I  cannot  but  feel,  after 
what  I  have  seen  in  the  experiments  on  which  the  present  inquiry  is  based, 
that  the  explanation  of  the  cataleptic  state  admits  of  a  better  solution  than 
ever  before  it  did,  and  that  the  validity  of  the  Fakir  experiment  is  rendered, 
at  the  least,  probable.  I  doubt  not  that  in  catalepsy  there  is  formed  in  the 
body  itself  a  chemical  substance  which,  without  actually  stopping  the  motions 
of  the  heart  and  of  respiration,  suspends  them  so  nearly  that  passive  life  only 
is  carried  on,  and  that  this  condition  is  continued  until  such  time  as  the  sub- 
stance is  removed  from  the  circulation.  I  conceive  it  is  also  quite  reasonable 
to  presume  that  the  Fakir  holds  in  his  hand  some  substance  derived  from  the 
vegetable  world,  which,  more  effective  than  the  agent  that  has  been  before 
us  this  day,  possesses  the  power,  when  introduced  into  the  body,  of  suspend- 
ing the  common  signs  of  animation  for  a  certain  number  of  hours,  and  that 
"  in  this  borrowed  likeness  of  shrunk  death  "  the  facts  of  the  phenomena  are 
presented  and  explained. 

The  second  question  is : — Whether,  from  what  we  have  learned  in  this  in- 
quiry, any  knowledge  may  be  gathered  relative  to  the  application  of  the  nitrite 
of  amyl  as  a  remedy  in  disease  ?  I  have  been  too  closely  and  intently  occu- 
pied in  the  task  of  obtaining  elementary  facts,  to  devote  time  to  the  practical 
elucidation  of  this  important  point.  But,  subject  to  further  and  better  ex- 
perience, I  should  infer  that  in  cases  where  in  a  healthy  organism  sudden 
death  is  apprehended  from  failure  of  the  heart,  as  for  example  in  syncope 
from  severe  pain,  fright,  or  inhalation  of  chloroform,  the  cautious  administra- 
tion  of  the  nitrite  by  inhalation  might  call  into  action  the  failing  organ  and 
give  it  time  to  recover  from  the  shock  to  which  it  has  been  subjected.  Again, 
I  believe  that  in  tetanus  the  nitrite  might  be  employed  with  advantage. 
Paralyzing  the  extreme  filaments  of  nerves,  and  reducing  the  muscular  power 
of  all  the  voluntary  muscles  in  the  same  manner  as  does  woorali,  the  nitrite 
possesses  advantages  over  woorali  which  the  man  of  science  will  at  once 
recognize.  It  is  more  easily  administered ;  it  does  not  necessarily  destroy 
the  power  of  the  muscles  of  respiration,  and  it  is  much  more  easily  removed 
from  the  organism  by  excretion.  It  might  therefore  in  tetanus,  for  which 
there  is  now  no  remedy,  be  employed  to  suspend  the  violent  spasm,  and  give 
the  system  time  to  throw  off  the  primary  evil.    Physiologists  have  long  felt 
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that  in  tetanus  this  is  the  direction  in  which  to  move,  and  practice  has  shown 
that  whenever  recovery  does  take  place  from  tetanus,  it  has  been  in  rare  cases 
where  time  has  been  gained,  in  cases,  that  is  to  say,  where  the  sufferer  has 
lived  through  the  acute  stage  of  the  terrible  ordeal  to  which  he  has  been 
subjected. 

As  regards  the  mode  of  administration  of  the  nitrite.  It  may  be  given  by 
direct  inhalation ;  it  may  be  given  by  inhalation  in  combination  with  chloro- 
form and  ether ;  or  it  may  be  given  by  the  mouth  as  an  alcoholic  tincture  in 
doses  of  three,  five,  or  ten  minims,  or  even  in  larger  doses,  according  to  the 
effects  produced.  It  would  of  course  be  the  safest  plan  to  use  it  in  small 
doses  at  first,  and  to  keep  up  the  effect,  by  frequent  and  cautious  repetition. 

In  the  course  of  preparing  this  lleport,  many  new  lines  of  inquiry  have 
suggested  themselves,  and  many  temptations  to  leave  the  immediate  subject 
and  to  explore  new  paths  and  promising  fields  of  discovery  have  been  offered. 
The  examination  of  the  whole  of  the  amyl  series  of  bodies  in  a  physiological 
point  of  view  is  particularly  important.  In  this  series  there  is  probably  to 
be  found  another  and  safer  anaesthetic  than  chloroform :  in  the  same  series 
we  may  hope  to  find  bodies  analogous  in  their  action  to  quinine ;  and  other 
bodies  more  potent  in  suspending  animation  than  the  one  to  which  I  have 
invited  attention  to-day.  But  I  had  one  object  before  me,  and  that  itself  has 
demanded  undivided  work.  Should  the  labours  thus  far  carried  out  be  con- 
sidered by  this  learned  body  of  sufficient  importance  to  call  for  further  and 
more  extended  research,  I  need  only  add  that  I  shall  feel  myself  the  debtor 
of  the  Section  in  being  again  its  servant. 


lleport  on  Tidal  Observations  made  on  the  Humber  and  Rivers  Trent 
and  Ouse,  1864.  By  a  Committee,  consisting  of  James  Oldham, 
C.E.;  J.  P.  Bateman,  C.E.,  F.R.S.;  John  Scott  Russell,  C.E., 
F.R.S. ;  and  Thomas  Thompson. 

Yora  Committee  for  the  above  purpose,  after  reporting  a  series  of  tidal  obser- 
vations made  at  Hull,  New  Holland,  and  Goole,  at  the  Meeting  of  the  British 
Association  at  Cambridge  in  1862,  were  reappointed  for  more  extended  ob- 
servations, to  be  reported  upon  at  Newcastle  last  year,  but,  owing  to  circum- 
stances over  which  we  had  no  control,  we  were  unable  then  to  comply  with 
the  resolution  of  the  Association ;  but  as  the  question  of  the  tides  of  the 
Humber  and  some  of  its  tributaries  was  considered  of  importance  in  a  scien- 
tific point  of  view,  the  request  was  again  repeated,  and  we  your  Committee 
reappointed,  with  a  grant  of  £50  at  their  disposal  for  the  expenses  attending 
our  observations. 

Your  Committee  have  now  therefore  to  report  to  the  Association  that  they 
have  obtained  tidal  observations  at  Hull,  at  Gainsborough  on  the  Trent,  and 
at  Goole  and  Naburn  Lock  on  the  Yorkshire  Ouse.  Those  at  Hull  were 
obtained  by  your  Committee  from  the  Dock  Company's  gauge  at  that  place ; 
those  at  Goole  from  that  of  the  Aire  and  Calder  Navigation  Company ;  for 
those  at  Naburn  Lock  permission  was  kindly  given  to  your  Committee  by  the 
Commissioners  of  the  River  Ouse  Navigation  to  use  their  tide-gauge ;  those 
at  Gainsborough  were  made  Bt  a  point  on  the  town  side  of  the  river  about 
300  yards  below  the  bridge,  from  a  gauge  which  we  procured  and  erected. 
The  observations  at  each  station  were  made  at  intervals  of  15  minutes,  and 
extended  over  fifty-four  tides,  commencing  at  12  o'clock  at  noon  on  the  9th  of 
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May,  and  ceasing  at  12  o'clock  at  noon  on  the  6th  of  Jnne  of  the  present  year. 
The  books  in  which  the  whole  of  the  observations  were  entered  are  herewith 
presented  to  the  Association. 

In  order,  however,  to  give  a  more  readily  comprehended  explanation  of  the 
results  of  our  labours,  the  entire  sets  of  observations  have  been  drawn  in  sec- 
tion by  contour  linos,  as  will  be  seen  by  the  accompanying  drawings,  also  now 
presented  to  the  Association.  The  vertical  lines  give  the  hours  and  minutes 
of  the  observed  time  of  the  tides  in  rising  and  falling,  and  the  horizontal  lines 
or  divisions  give  in  feet  and  inches  the  observed  height  of  such  rise  and  falL 
The  red  line  running  through  each  section  represents  the  datum  line  of  the 
mean  rise  of  the  sea  at  Liverpool,  as  given  by  the  Ordnance  Survey  Board, 
in  the  published  work  entitled  "  Abstracts  of  the  principal  lines  of  Spirit 
Levelling  in  England  and  Wales,  by  Colonel  Sir  Henry  James,  R.E.,  F.R.S., 
<fec."  The  zero  of  the  tide-gauge  in  each  case  is  represented  by  a  dotted 
line  on  the  section  above  or  below  the  red  line,  as  the  case  may  be :  that  of 
Naburn  Lock  is  1'680  feet  above  the  said  line ;  Goole  is  3*823  feet  below ; 
Gainsborough  3-140  feet  above;  and  Hull  14-707  feet  below.  The  tidal 
wave  is  represented  by  the  blue  contour  lines. 

During  the  whole  of  the  time  the  observations  were  being  made  the 
weather  was  not  undaly  influenced  by  either  rain  or  wind,  and  therefore  the 
tides  were  natural  and  of  a  regular  character. 

The  phenomenon  as  to  the  time  of  high  water  above  a  certain  point  of  the 
Hull  Dock  gauge,  referred  to  in  the  last  Report,  is  again  verified,  i.  e.  when 
the  tide  has  reached  the  16-feet  mark  of  the  tide-gauge  above  the  dock-sill, 
or  1*293  feet  above  the  mean  rise  of  the  sea  at  Liverpool,  it  then,  in  every 
tide,  wants  exactly  three  hours  to  high  water. 

Tidal  Observations  taken  at  the  Ship  Lock,  Goole,  as  to  the  time  of  high 
water  after  the  tide  has  reached  the  8-feet  mark,  by  Mr.  Thomas  Kendall, 
Dock  Master. 


Morning. 

Evening. 

State  of 
tides. 

Date. 

Time  when 

8  feet  water 

on  gauge. 

Time  when 
high  water. 

Differ- 
ence. 

Time  when 

8  feet  water 

on  gauge. 

Time  when 
high  water. 

Differ- 
ence. 

1864. 

h     m 

h     m 

h     m 

h     m 

h     m 

h    m 

Neaps  . . 

Aug.  10. 

10  45 

12  45 

2     0 

99 

11. 

10  60 

12  50 

2     0 

99 

12. 

12  20 

2     0 

1  40 

12  45 

2  20 

1  85 

"t 

13. 

1  20 

3  15 

1  55 

2     0 

3  45 

1  45 

Springs 

14. 

2  20  • 

4  40 

2  20 

3     0 

5  10 

2  10 

99 

15. 

3  10 

5  20 

2  10 

3  55 

.6  10 

2  15 

» 

16. 

4  15 

6  20 

2    5 

4  40 

7    0 

2  20 

99 

17. 

4  25 

6  45 

2  20 

5  25 

7  45 

2  20 

99 

18. 

5  25 

7  50 

2  25 

6  10 

8  15 

2    5 

» 

19. 

6  15 

',    8  10 

1  55 

6  50 

9    0 

2  10 

99 

20. 

6  50 

8  55 

2    5 

7  35 

0  40 

2    5 

» 

21. 

7  35 

9  35 

2    0 

8  25 

10  30 

2    5 

Neaps  . . 

22. 

8  23 

10  25 

2    2 

9  10 

11  20 

2  10 

» 

23. 

0  10 

11  30 

2  20 

10    0 

12  15 

2  15 

l.»  •• 

24.,    10  10 

12  20 

2  10 

11  15 

1  16 

2    0 
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The  fact  exists ;  but  the  immediate  cause  of  this  occurrence  your  Com- 
mittee are  still  unable  to  determine,  and  must  therefore  leave  the  solution 
for  further  light  and  knowledge  to  be  brought  to  bear  upon  it. 

The  nearest  approximation  to  this  fixed  law  occurs  at  Goole,  where  we 
find  that  when  the  tide  has  reached  the  8-feet  mark  of  the  tide-gauge,  or 
4-177  feet  above  the  mean  rise  of  the  sea  at  live  -pool,  the  average  time  to 
high  water,  as  observed  over  twenty-seven  tides  and  recorded  in  the  following 
Tables,  is  2  hours  and  6  minutes,  but  the  extreme  variation  is  found  to  ex- 
tend from  1  hour  and  35  minutes  to  2  hours  and  25  minutes. 

Jn  analyzing  or  reducing  the  observations  of  the  various  stations,  the  fol- 
lowing are  the  results  on  the  fifty-four  tides  in  reference  to  the  zero  of  each 
gauge :— 


Place. 

Mean  rise 

oyer  the 

entire 

observations. 

Highest  tidej  Lowest  tide 
above  zero  of above  zero  of 

Highest  low 
water  above 

Lowest  low 
water  above 

gauge.            gauge. 

zero  of  gauge. 

zero  of  gauge. 

Naburn  Lock 

ft.    in. 
6     4 

ft.    in. 
10  11 

ft   in. 
4  10 

ft.    in. 
4    3 

ft*    in. 
1     3 

Goole 

11     0 

16     9 

10     3 

3  10 

2     3 

Gainsborough 
Hull    

5     8 
16    3 

8  11 
26     4 

3     0 
20     3 

3    0 
10    4 

0     0| 
4     5 

The  following  Table  gives  the  greatest  rise  of  tide  during  the  observa- 
tions above  the  Ordnance  datum  at  each  station : — 


Place. 

Greatest  rise  above  the 
Ordnance  datum. 

Naburn  Lock,  May  9th,  1864    

feet 
13-50 
12-25 
12-93 
11-63 

Gainsborough,  May  9th,  1864    

Goole,  May25th,  1864' 

Hull,  May  25th,  1864    

It  will  be  seen  by  the  above  that  the  highest  surface-rise  occurred  on  the 
9th  of  May  at  Naburn  Lock  and  at  Gainsborough,  and  that  at  Goole  and 
Hull  on  the  25th  of  May.  The  excessive  height  at  Naburn  Lock  and  Gains- 
borough taking  place  on  the  above  date,  indicates  a  considerable  flush  in  the 
rivers  at  the  time  from  rains  which  had  fallen  previously  in  districts  above 
the  pointsof  observation.  The  superior  rise  at  Hull  and  Goole  only  indicates 
tidal  influence.. 

The  following  Table  gfr  es  the  time  at  each  station  the  tides  on  an  average 
require  in  rising  and  falling : — 


Place. 

Eising  tide. 

Falling  tide. 

Naburn  Lock 

Goole \ 

2  to  2\  hours, 
about  3  hours. 
2  to  2|  hours, 
about  5£  hours. 

10  to  10|  hours, 
about  9|  hours. 
10  to  10|  hours, 
"about  6£  hours. 

Gainsborough 

Hull    

x2 
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Table  giving  the  time  of  flood  and  high  water  at  Naburn  Lock,  Goole,  and 
Gainsborough  after  it  is  flood  and  high  water  at  Hull. 


Place. 

Flood  tide. 

High  water. 

Naburn  Lock 

Goole 

h    m 
7  15 
3  15 
6  20 

h    m 
3  60 

1  25 

2  50 

Gainsborough 

The  following  statement  shows  the  difference  between  the  mean  and 
extreme  rise  of  the  tides  at  Hull  and  Goole  as  taken  in  1862  and  1864 : — 


Place. 

Mean  rise. 

Eitreme  rise. 

Hull,  1862 

feet 
16-95 
16-25 

feet. 
27-92 
26-33 

Hull,  1864 

Difference  . . 

Goole,  1862    

Goole,  1864    

Difference  . . 

•70 

1-59 

11-67 
11-00 

15-33 
16-75 

•67 

1-42 

By  the  above  it  will  be  observed  that  the  mean  rise  at  Hull  in  1864  was 
less  by  -70  feet  than  in  1862,  and  that  the  extreme  rise  in  1864  was  less  by 
1-59  feet  than  in  1862 ;  and  at  Goole  the  mean  rise  was  less  in  1864  than 
in  1862  by  -67  feet,  but  the  extreme  rise  in  1864  was  more  by  1-42  feet  than 
in  1862. 

In  bringing  their  labours  to  a  conclusion,  your  Committee  confidently  hope 
that,  although  they  may  not  have  shed  any  new  light  on  the  phenomena  of 
the  tides  of  the  Humber,  they  may  have  established  such  data  as  may  enable 
others  to  follow  out  the  inquiry  so  as  to  lead  to  valuable  results. 

Tour  Committee  cannot  close  their  report  without  expressing  their  great 
obligation  to  W.  H.  Huffam,  Esq.,  and  K.  A.  Marrillier,  Esq.,  of  Hull ; 
Thomas  Wilson,  Esq.,  and  \V.  H.  Bartholomew,  Esq.,  of  Leeds ;  and  Luke 
Thompson,  Esq.,  of  York,  for  the  valuable  assistance  they  have  received  from 
those  gentlemen. 
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Tidal  Observations  taken  at  Hull,  Gainsborough,  Goole*,  and  Naburn  Lock, 
May  9  to  June  6, 1864. 


May  9.- 

-1864. 

Hull. 

Gainsborough. 

GOOLE. 

Naburn  Lock. 

Time. 

Tide. 

Wind. 

Time. 

Tide. 

Wind. 

Time. 

Tide. 

Wind. 

Time. 

Tide. 

Wind. 

h  m 

ft.  in. 

h   m 

ft.  in. 

h    m 

ft.  in. 

h    m 

ft.  in. 

la   op.m. 

14    2 

12     OP.M. 

8    0 

B.I.E. 

12     OP.M. 

11     3 

B.S.E. 

12     OP.M. 

11  10 

B. 

'5 

>3    4 

15 

7     9 

15 

jo     9 

»» 

15 

11    4 

30 

12    4 

30 

7    6 

30 

JO     2 

11 

30 

10  10 

45 

11     6 

45 

7     3 

45 

9    IC 

»» 

45 

10    4 

1   0 

10    7 

1    0 

7     1 

1    0 

9    ^ 

ii 

1    0 

9  11 

15 

10    c 

15 

6  11 

»5 

9     * 

»i 

'5 

9     8 

30 

9    3 

30 

6    9 

30 

8  10 

11 

30 

9    4 

45 

8     7 

45 

6    6 

45 

8     6 

» 

45 

9    0 

2   0 

7  10 

2   0 

6     3 

2   0 

8     2 

11 

2   0 

8     6 

Deck  op. 

'5 

7     5 

15 

6     1 

'5 

7  " 

11 

■      »5 

8    0 

3° 

6    8 

30 

6    0 

1 

30 

7    7 

11 

1      3° 

7     8 

45 

6    2 

45 

5    ?. 

1 

45 

7     * 

11 

45 

7     5 

B. 

3   ° 

6    0 

3    © 

5    <4             i 

3    0 

6  u 

11 

3    ° 

7    a 

15 

6     1 

15 

5    4 

>5 

6    9 

11 

15 

6  11 

30 

6    2 

30 

5    2 

i 

3° 

6     6 

»» 

3° 

!    ? 

45 

6  10 

45 

5    c* 

45 

6     3 

11 

45 

6     6 

4  ° 

7  10 

4   0 

4  »i 

B. 

4   ° 

5  " 

»i 

4   ° 

6    4 

'5 

8  11 

15 

4  10 

15 

5     9 

»i 

15 

6    2 

30 

10    c 

30 

4    ?, 

30 

5     7 

11 

30 

6    0 

45 

11     1 

45 

4    6* 

45 

5    4 

i» 

45 

5  *c 

*   E. 

5   ° 

12     2 

5   0 

4    5* 

5    0 

5    * 

11 

5   ° 

5    8 

15 

13     6 

15 

4    4 

15 

4  11 

11 

15 

5     7 

30 

14  11 

30 

4    ** 

30 

4    9 

30 

5    6 

45 

16     3 

.45 

4    c| 

45 

4    8 

E. 

45 

5    4 

6  0 

17    4 

6   0 

4    ° 

6   0 

4    ^ 

11 

6   0 

5     3 

B. 

15 

18  10 

15 

3    JO 

«5 

4    5 

11 

15 

5    * 

30 

19  ii 

30 

3     9 

30 

4    3 

11 

30 

5    c 

45 

21     0 

45 

3     8 

45 

4     ' 

11 

45 

4  11 

7   0 

21   11 

7   0 

3     64 

7    0 

3  " 

11       1 

7    ° 

4  1° 

15 

22  11 

'5 

3     6 

15 

3  10 

»* 

15 

4    9 

30 

*3     3 

30 

3     5 

30 

4  J© 

it 

30 

4    9 

45 

23  11 

45 

3     3, 

45 

7    5 

11 

45 

4    8 

8   0 

24    4 

8   0 

3     >* 

8    0 

9     6 

>i 

8   0 

4    7 

J5 

24     8 

15 

3     * 

15 

ji     3 

ii 

»5 

4    6 

30 

24  11 

- 

30 

3     x 

30 

12     3 

11 

30 

4    6 

45 

25     0 

, 

45 

3     ° 

45 

'3    4 

11 

45 

4    6 

9  0 

24  ic 

9   ° 

3    ° 

1 

9    ° 

14    c 

11 

9   ° 

4    6 

>5 

24     5 

1 

15 

4    6 

15 

14   IC 

11 

'5 

4    5 

30 

23  10 

30 

6    0 

30 

»5     5 

"       1 

30 

4    4 

45 

*3     3 

45 

6  10 

45 

»5    9 

»       | 

45 

4    4 

10  0 

22     s 

10   0 

7     5 

10   0 

15  11 

n 

10   0 

4    4 

15 

21     5 

15 

8    0 

15 

15    IC 

11 

15 

2    3 

30 

20  11 

30 

8     3 

30 

15     7 

11 

30 

6    2 

45 

20    0 

45 

8     6 

45 

14  11 

»»       1 

45 

7    4 

11    0 

19     3 

11    0 

8     9 

n    0 

14    2 

11 

11    0 

8     4 

>5 

18     3 

*5 

8  11 

1 

15 

'3     4 

11       1 

*5 

9     3 

30 

17    4 

30 

8     9 

30 

J2      9 

11       1 

30 

9  11 

45F.M. 

16    2 

45p.M. 

8     3 

45p.M. 

12      C 

.1       I 

45  P.M. 

10    6 

*  The  obeerrations  are  taken  from  the  lower  Sill  of  the  Outer  Ship  Lock  at  Goole. 
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May  10.- 

-1864. 

i              Hull.              1 

Gainsborough. 

GOOLE. 

Naburh  Lock. 

Time.   ITide. 

i 

Wind. 

Time. 

Tide. 

Wind. 

Time. 

Tide. 

Wind. 

Time. 

Tide.  Wind. 

h    m 

ft.  in. 

h   m 

ft.  in. 

h    m 

ft.  in. 

h   m 

ft.  in. 

12     OA.M. 

15     5 

12    OA.M. 

7  " 

B. 

12     OA.M. 

11    4 

E. 

12     OA.M. 

10    9 

E. 

15 

»4    5 

15 

7  10 

'5 

10    9 

» 

15 

10  11 

3° 

13     5 

30 

7     7 

30 

10    2 

11 

30 

10    8 

45 

12     6 

45 

7     4 

45 

9    9 

11 

45 

10     1 

I    o 

11     8 

1    0 

7     * 

1   0 

9    5 

11 

1    0 

9     8 

15 

11    0 

15 

6  11 

15 

9     1 

11       i 

15 

9    2 

3° 

10    2 

3° 

6  10 

30 

8     9 

i» 

30 

8  10 

45 

?    7 
8  10 

45 

6     7 

45 

8     5 

i> 

45 

8     6 

2     O 

2   0 

6    4 

2   0 

8     1 

It.E. 

2   0 

8     2 

15 

8     3 

15 

6    2 

15 

7     8 

ti 

15 

7  11 

30 

7     9 

30 

6     1 

30 

7     5 

>» 

30 

7     8 

45 

7     5 

45 

5  1° 

45 

7     1 

11 

45 

7     6 

3   ° 

7     * 

3    ° 

5     8* 

3    0 

6  10 

11 

3   ° 

7     3 

15 

7     2 

15 

5    5 

15 

6    6 

11 

15 

7    0 

30 

7     6 

3° 

5     3 

30 

6     3 

11 

30 

6  10 

45 

8     3 

45 

5     ' 

45 

5  " 

»i 

45 

6     8 

4   ° 

9     3 

4   0 

4  11 

4   © 

5     8 

11 

4   ° 

6     5 

15 

10     3 

«5 

4  10 

15 

5     5 

11 

15 

6     3 

30 

11     5 

30 

4    8* 

30 

5     3 

11 

30 

6     1 

45 

12     3 

45 

4    6i 

45 

5     1 

>• 

45 

5  11 

5    ° 

13     6 

5   ° 

4    5 

5    0 

4  10 

11 

5   ° 

5  10 

15. 

14    6 

'5 

4    4i 

15 

4    8 

»i 

15 

5    8 

30 

ll    1 

30 

3  n* 

30 

4    6 

11 

30 

5    7 

45 

16    6 

45 

3     9 

,45 

4    4 

11 

45 

5     5 

6   0 

17     6 

6   0 

3     8 

B.H.E. 

6   0 

4    3 

E.M.E. 

6    0 

5    4 

If. 

15 

18     9 

15 

3     <4 

15 

4     1 

11 

15 

5     3 

30 

19  10 

30 

3     5i 

30      . 

4    © 

11 

30 

5     1 

45 

20  10 

45 

3    4 

45 

3  10 

»i 

45 

5    0 

7   ° 

21       9 

7   © 

3     3 

7    0 

3     8 

i» 

7   0 

5    0 

15 

22      6 

15 

13     2 

15 

3  11 

B. 

15 

4  11 

30 

23      2 

30 

J3     i* 

30 

5    4 

11 

30 

4  10 

45 

23    8 

45 

13     0 

45 

6  10 

11 

45 

4    9 

8    0 

24      2 

8    0 

3     ° 

8    0 

8     9 

11 

8    0 

4    8 

'5 

H    7 

15 

2  11 

15 

10    4 

»♦ 

15 

4    7 

30 

24  10 

30 

2  10 

30 

11     8 

„ 

30 

4    6 

45 

25     0 

45 

*    9 

45 

12     8 

» 

45 

4    6 

9   0 

24  11 

9   0 

2  2 

9   ° 

13     7 

11 

9   ° 

4    5 

ir.B. 

'5 

24    7 

'5 

2  f1 

»5 

14    4 

it 

15 

4    4 

30 

24     1 

30 

4    8 

30 

15     0 

11 

30 

4    4 

45 

*3     5 

45 

6    0 

45 

15     5 

11 

45 

4    3 

'lO    0 

22      9 

10   0 

6    8 

10   0 

15     8 

11 

10   0 

4    2 

15 

22      O 

15 

7    4* 

x5 

'5     9 

H 

15 

4    * 

30 

U      I 

30 

7     9i 

30 

'5     7 

II 

30 

5    6 

it.e. 

45 

20      2 

45 

7  ni 

45 

15    0 

II 

45 

6     5 

11    0 

19      3 

11    0 

8    4 

11    0 

14    2 

II 

n    0 

7     5 

15 

18       5 

'5 

8     7 

15 

'3     5 

II 

15 

8     6 

30 

'Z       I 

30 

8     8* 

30 

12     8 

30 

9     31 
9     9! 

45  A.M. 

-i -r- 

16     6 

45  A.M. 

S     6 

45  A.11. 

11   10 

M          1 

45  A.M. 
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Hull. 

Gainsborough. 

GOOLB. 

Nabubh  Lock. 

Time. 

Tide.!  Wind. 

Time. 

Tide. 

Wind.' 

t 

Time. 

TideJWind. 

Time. 

Tide. 

Wind. 

h    m 

ft.  inj 

h   m 

ft.  in. 

1 
I 

h    m 

ft.  in. 

h    m 

ft.  in. 

i%   opjf. 

15     7. 

12     OP.M. 

8    0 

B.N.B.  , 

12     OP.M. 

11    4! 

B.1UC. 

12     OP.M. 

10    5 

E. 

*5 

14  IOj 

'5 

7    4* 

15 

10    9 

B. 

15 

10     8 

3o 

13     9 

30 

7     i* 

30 

10     3 

n 

30 

10     7 

45 

13    0 

45 

7     oj 

45 

9    9 

»i 

45 

10     1 

1    0 

12     1 

1    0 

6    8 

1    0 

9     3 

M 

1    0 

9    6 

KJV 

15 

"     5 

15 

6    6 

»5 

8  10 

11 

;  j5 

2    * 

30 

10    7 

30 

6    4 

30 

8     7 

11 

I  30 

8     8 

45 

10    0 

45 

6     1 

45 

8    4 

M 

1  45 

8    4 

%   0 

9    * 

2   0 

5  n| 

2   0 

7  " 

1* 

2  0 

8    0 

«5 

8     7 

15 

5    9 

15 

7     7 

»» 

15 

7     I 

30 

8    0 

30 

5     7 

30 

7     3 

»l 

30 

7     6 

45 

7    7 

45 

5    4i 

45 

7     © 

W 

45 

7     3 

3    0 

7    » 

3    0 

5     3 

ir.1. 

3    0 

6     9 

»» 

3  ° 

7     0 

H.B. 

x5 

6    0 

*S 

5    o* 

15 

6     6 

*» 

15 

6     9 

30 

6     S 

30 

4  10 

30 

6     3 

„ 

30 

6     7 

45 

6    9 

1 

45 

4    9 

45 

5  » 

M 

45 

6    4 

4   0 

7     * 

1 

4   0 

4    7 

4   0 

5     9 

II 

4  © 

6    2 

*5 

7  ic 

'5 

4     6 

15 

5     7 

II 

15 

6    0 

30 

8     6 

1 

30 

4    4 

30 

5     5 

B.8.E. 

30 

5  i° 

45 

9     6 

45 

4    a 

45 

5     3 

»i 

45 

5     » 

5   ° 

10    4 

5   0 

4     x 

5   0 

5    ° 

11 

5  © 

5     6 

E. 

»5 

>i     5 

"5 

4    0 

15 

4  10 

it 

15 

5    4 

30 

12    5 

30 

3  10 

30 

4    » 

if 

30 

5     3 

,45 

13     6 

45 

3    9 

45 

4    6 

11 

45 

5    2 

6   0 

'4    5 

6   0 

3      8f  B.H.B. 

6    0 

4    4 

>i 

6   0 

5    ° 

*5 

'5     7 

»5 

3    6 

15 

4    * 

■• 

15 

4  11 

30 

16    8 

30 

3     4 

30 

4    © 

»i 

30 

4  i° 

45 

17     8 

45 

3     3 

45 

3  " 

11 

45 

4    9 

7   0 

18     7 

1 

7    0 

3     * 

7    ° 

3  10 

11 

7   0 

4    « 

B.B. 

*S 

19     9 

*5 

3     1 

15 

3     9 

i» 

15 

4    7 

30 

20    8 

30 

3    0 

30 

3     7 

ti 

30 

4    6 

o45 

21     5 

„45 

2  11 

1      45 

3     ^ 

1* 

45 

4    5 

8    0 

21    2 

8    0 
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DREDGING  ON  THE  COASTS  OF  NORTHUMBERLAND  AND  DURHAM.      189 

Deep-sea  Dredging  on  the  Coasts  of  Northumberland  and  Durham, 
in  1864.     Reported  by  George  S.  Bradt. 

Toe  following  Report  is  intended  to  embrace  notices  only  of  the  more  inter- 
esting captures  of  the  present  year.  Next  year  we  hope  to  be  able  to  lay 
before  the  section  a,  general  account  of  the  results  which  have  been  obtained 
during  the  three  years  in  which  our  dredging  has  been  assisted  by  the  grants 
of  the  British  Association. 

In  the  course  of  the  summer,  eight  days  have  been  spent  in  dredging — two 
of  these  on  the  Durham  coast,  and  six  off  the  northern  shores  of  Northumber- 
land. The  weather,  on  the  whole,  was  good,  or  at  least  such  as  not  to  put  a 
stop  to  our  operations,  except  during  the  two  days  Rpent  on  the  Durham 
coast,  on  both  of  which  we  were  unfortunately  driven  into  harbour  by  violent 
gales  rising  suddenly  and  unexpectedly. 

The  Mollusca  obtained  this  year  are  very  poor,  aud  afford  little  to  remark 
upon,  the  only  species  new  to  the  district  being  Chiton  alius,  L.,  of  which  a 
single  specimen  was  dredged  off  Holy  Island.  Some  of  the  Band-covered 
Ascidians  taken  on  the  Durham  coast  require  further  examination.  Two  fine 
examples  of  Stylifer  Turtoni  were  dredged  off  Holy  Island,  adherent  to  an 
Echinus  pictus.  With  reference  to  this  species,  it  may  be  mentioned  that, 
though  the  dredges  were  put  down,  as  we  thought,  on  the  very  spot  where  we 
obtained,  last  year,  abundance  of  Echinus  neglectus  (in  some  cases  with  Stylifers 
attached),  this  time  not  one  specimen  of  the  Echinus  came  up.  There  must 
have  been  plenty  of  it  within  a  few  yards  of  the  dredge ;  for  the  nature  of 
the  locality,  almost  closo  beneath  the  cliffs  of  one  of  the  Fame  Islands, 
precluded  the  possibility  of  any  great  error  in  this  respect. 

Amongst  stalk-eyed CrustaceaQiefollowingdeservenotice: — Atelecyclushete- 
rodon,  Pagurus  cuanensis,  P.Hyndnianni,  and  P.fcrrugineus,  Crangon  AUmani, 
C.  spinosus,  C,  nanus, and  C.fasciatus.  Pagurus  ferrugineus  and  Crangon  fascia- 
tus  are  new  to  the  district.  The  most  important  Amphipoda  are  the  following : 
— Lysianassa  Costce,  Anonyx  Holbbllii,  Haploops  tubicola,  Monoculodes  cari- 
natus,  WcstwoodiUa  ccecula,  Protomedeia  Wlutei,  (Ediceros  parvimanus,  Urothoe 
marinus,  Dexamine  veoUomensis,  Calliope  bidentata  (undescribed),  Eusirus  Hel- 
vetia, Heiscladus  longUaudatus,  Cheirocratus  Mantis  and  Unciolaplanipes,  the 
two  last  named  being  new  species,  descriptions  of  which,  by  the  Eev.  A.  M. 
Norman,  are  appended  to  this  Eeport.  Of  Ostracoda,  besides  Cyihere  contorta 
and  C.  avena,  the  following  new  species,  also  described  by  Mr.  Norman,  were 
taken : — Cy there  latissima,  C.  guttata,  G.  multifora,  C.  Iccvata,  C.  declivis,  C. 
Bradii,  Cythereis  dunelmehsis,  and  C.  Umicola.  A  new  Pycnogon,  Nymphon 
ruber,  Hodge,  was  got  on  the  Durham  coast,  and  is  described  in  the  Appen- 
dix. Thirty-two  species  of  Echinodermata  were  obtained,  and  amongst  them 
several  species  of  great  interest.  Off  Dunstanbro*  were  taken  three  speci- 
mens oiAntedon  rosaceus,  a  very  rarely  noticed  inhabitant  of  our  district,  and 
several  remarkably  fine  examples  of  Ophioplidlis  aculeata.  A  small  Echinus 
exhibited  by  Mr.  Norman  at  the  Manchester  Meeting  of  the  British  Associ- 
ation, and  called  by  him  E.  neglectus,  var.  /3,  was  taken  abundantly.  This, 
however,  has  claims  to  be  regarded  as  a  distinct  species,  and  will  be  described 
by  Mr.  Norman  from  his  Shetland  specimens  under  the  name  of  Echinus 
pictus.  A  single  fine  specimen  of  Echinocardiwn  pennatifidum,  Norman  *, 
was  dredged  off  Holy  Island.    This  is  the  more  interesting  as  the  specimen 

*  This  is  the  species  described  by  the  late  Mr.  Barrett  from  Shetland  tinder  the  name 
of  Amphidetus  gtbbonu,  Agassii  (Ann.  &  Mag.  Nat.  Hist.  2nd  ser.  vol.  xii.  p.  33,  pi.  7. 
fig.  2).    It  is  not,  however,  Agassis's  species. 
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taken  by  Mr.  Barrett,  in  Shetland,  from  which  alone  the  species  has  been 
recognized  as  British,  appears  to  have  been  lost.  Three  or  four  specimens  of 
Psoitis  squamatus  were  taken  off  Holy  Island. 

Amongst  Polyzoa,  Mr.  Alder  reports  the  following  as  being  new  to  the 
coast : — Lepralia  annulatu  and  Tubtdipora  lobulata,  Bugxda  MurrayanU  was 
abundant,  and  appears  to  be  pretty  nearly  confined  to  the  east  coast. 
Among  Hydrozoa  the  most  interesting  captures  were  Tvbiclava  cornucopia  (a 
new  species  lately  described  by  Mr.  Norman  from  specimens  taken  in  Shetland), 
Plumularia  myriophyllum,  a  rare  species  new  to  this  coast,  and  Halecium 
labrosum. 

Several  fine  Sponges  were  obtained  off  Dunstanbro',  but  these  and  the  Fora- 
minifera  have  not  yet  been  examined. 

Appendix. 
Nympnon  ruber,  Hodge  (nov.  sp.). 

"  Body  moderately  stout.  Lateral  abdominal  processes  distant,  once  and 
a  half  as  long  as  broad.  Rostrum  short,  stout,  not  equal  in  length  to  the  first 
joint  of  tile  footjaws.  Palpi  equal  in  length  to  the  first  joint  of  the  footjaws. 
Legs  long,  furnished  with  strong  spines :  first  and  third  joints  equal ;  second 
as  long  as  both ;  fourth  longer  than  first ;  fifth  longer  than  fourth ;  sixth  longer 
than  fifth.  Tarsus  as  long  as,  or  slightly  longer  than  hand,  with  a  strong 
spine  at  joint  on  the  inner  side.  Hand  slightly  curved,  with  four  large  spines 
and  a  few  hairs  along  the  margin.  Claw  about  half  1he  length  of  the  hand ; 
auxiliary  claws  more  than  half  the  length  of  claw.  Colour  of  body  bright 
red ;  limbs  banded  with  red." 

Subfam.  Qammarides,  Bate  &  "Westwood. 

Genus  Cheirocratus  {\e\p9  cparos),  Norman  (nov.  gen.). 

Superior  antenna)  having  a  secondary  appendage,  shorter  than  the  Inferior. 
First  gnathopods  not  subchelate ;  second  subchelate  and  very  large.  Last 
pair  of  pereiopods  very  long.     Telson  deeply  and  widely  cleft. 

Cheirocratus  Mantis,  Norman  (n.  sp.). 

Eyes  irregularly  round,  of  moderate  size,  placed  between  the  bases  of  the 
antennae.  Superior  antenna  not  longer  than  four  first  segments  of  the  body ; 
the  first  joint  of  the  peduncle  much  thicker  than,  but  not  quite  so  long  as,  the 
second ;  third  joint  half  the  length  of  the  second  i  filament  consisting  of 
about  twenty  articulations,  scarcely,  if  at  all,  longer  than  the  J>edtlflcle. 
Inferior  antennae  (imperfect  in  the  typical  specimen)  having  the  peduncle 
greatly  developed,  the  end  of  the  penultimate  joint  reaching  to  half  the 
length  of  the  filament  of  the  superior  antennce ;  the  olfactory  denticle  is  large, 
and  there  is  a  small  spine  on  the  lower  side  of  the  termination  of  the  third 
joint.  First  gnathopods  not  subchelate ;  the  propodos  3-4  times  as  long  as 
broad ;  dactylos  scarcely  curved,  broad,  furnished  with  numerous  short  spines 
on  the  posterior  margin.  Second  gnathopods  having  a  long  basis,  Which 
gradually  widens  towards  the  distal  extremity,  and  is  fringed  anteriorly  with 
very  long  simple  hairs,  and  posteriorly  with  a  few  short  and  very  minute 
hairs ;  carpus  triangular,  widening  towards  the  extremity  to  receive  the  very 
large  propodos,  but  not  produced  either  above  or  below ;  propodos  as  long  as 
the  first  three  segments  of  the  body,  about  two  and  a  half  times  as  long  as 
broad,  widest  at  the  commencement  of  the  palm,  which  is  very  oblique,  occu- 
pies half  the  length  of  the  propodos,  and  is  furnished  with  three  large  tooth- 
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like  processes ;  daotylos  strong,  much  curved,  rather  more  than  half  the  length 
of  the  palm,  and  having  the  inner  margin  simple.  The  basis  of  the  last 
three  pereiopods  is  about  twice  as  long  as  broad,  the  anterior  margin  furnished 
with  strong  (spine-like)  hairs,  the  posterior  with  very  minute  and  slender 
hairs  set  in  little  notches.  Posterior  pereiopods  very  long,  and  having  the 
propodos  greatly  developed  and  flat.  The  first  pair  of  uropods  extend  con* 
siderably  beyond  the  second ;  the  last  pair  were  mutilated.  Telson  so  deeply 
and  widely  excavated  in  the  centre  as  to  appear  double  until  closely  examined, 
each  portion  having  an  obliquely  truncate  extremity  terminating  in  spines. 
Lateral  margins  of  2nd  and  3rd  segments  of  pleon  fringed  with  hairs,  and 
produced  posteriorly  into  a  spine-like  point.  Fourth  segment  of  pleon  dorsally 
produced  into  two  or  three  spines.  Fifth  segment  having  two  dorsal  spines 
on  either  side  of  the  central  fine.     Cox©  of  aU  the  legs  shallow. 

Genus  Unciola,  Say. 

Superior  antennae  with  a  minute  secondary  appendage;  filaments  of  both  pairs 
of  antennae  multiarticulate.  First  gnathopods  subchelate ;  second  not  sub- 
chelate.  Telson  squamiform,  simple.  Last  uropods  double-branched,  Very 
minute,  scarcely  longer  than  peduncle  of  the  preceding  pair,  tipped  with  small 
Bpines.  First  two  pairs  of  uropods  having  their  branches  truncate  at  the  end, 
and  furnished  with  strong  spines. 

Unciola  ptanipes,  Norman  (n.  sp.). 
Superior  antenna  with  first  joint  of  peduncle  not  so  long  as  the  second,  and 
slightly  longer  than  the  third ;  filament  (17-jointed)  equal  in  length  to  the 
peduncle ;  secondary  appendage  very  minute,  consisting  of  a  single  joint  only, 
and  not  longer  than  the  first  joint  of  the  filament.  Inferior  antenna  with  the 
peduncle  equal  in  length  to  that  of  the  superior,  but  the  filament  only  half 
the  length.  First  joint  of  peduncle  much  shorter  than  the  second,  which  is 
of  the  same  length  as  the  third.  Head  rostrated.  First  gnathopods  subchelate, 
beset  on  each  margin  with  tufts  of  simple  hairs;  propodos  slightly  longer 
than  the  carpus  (which  has  the  distal  angle  rounded,  and  of  equal  width  with 
the  articulating  propodos),  somewhat  ovate,  and  having  the  palm  Very  oblique 
and  undefined ;  dactylos  simple,  gently  curved.  Second  gnathopods  not  sub- 
chelate; carpus  and  propodos  much  flattened,  and  fringed  with  thick-set  hairs; 
dactylos  small,  springing  from  the  inferior  half  of  the  truncated  apex  of  the 
propodos,  and  immersed  in  a  dense  tuft  of  hair  which  springs  from  the  tipper 
portion  of  the  distal  extremity  and  from  the  sides  of  the  propodos.  Dactyl i 
of  the  posterior  pereiopods  large  and  falciform,  margined  within  with  a  row 
simple  spines.  Body  very  slender,  and  coxae  of  all  the  legs  very  small; 
posterior  lateral  angles  of  first  three  abdominal  segments  produced  into 
conspicuous  teeth.  No  trace  of  an  eye.  Posterior  uropods  very  minuto, 
scarcely  as  long  as  the  telson. 

Cy there  latissima,  Norman  (n.  sp.). 
Peach-stone-formed  or  shortly  ovate,  with  a  short  central  posterior  pro- 
jecting process ;  greatest  height  subcentral ;  length  to  breadtn  as  one  and  a 
half  to  one ;  excessively  tumid  and  gibbous.  "  The  ventral  margins  of  the  valves 
are  produced  into  a  conspicuous  keel,  on  either  side  of  which  the  carapace  is 
extremely  broad,  the  valves  being  projected  directly  outwards  in  the  form  of 
a  strong  ridge  which  externally  bends  outwards  and  downwards  so  as  to  reach 
below  the  level  of  the  margin  of  the  valves.  The  tumidity  of  the  carapace  in 
this  part  is  excessive,  and  from  thence  the  valves  slope  rapidly  to  the  dorsal 
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margin.     End  view  triangular.    Carapace  white,  opaque,  punctate.     Length 
one-third  of  a  line. 

Cythere  guttata,  Norman  (n.  sp.). 

Ovate  or  peach-stone-shaped,  slightly  produced  to  a  central  point  behind ; 
greatest  height  and  greatest  tumidity  before  the  centre ;  very  tumid.  Dorsal 
margin  nearly  straight  in  the  centre,  suddenly  sloping  posteally,  and  forming 
in  conjunction  with  the  infero-posteal  similarly  suddenly  sloping  margin  a 
small  truncated  projection.  Yentral  margin  slightly  waved.  Anterior  ex- 
tremity broadly  rounded.  Carapace  excavated  with  large  cells,  which  have 
a  somewhat  concentric  arrangement.     Length  a  quarter  of  a  line. 

Cythere  multifora,  Norman  (n.  sp.). 

Oblongo-ovate,  of  nearly  equal  height  throughout ;  length  to  breadth  as 
two  and  a  half  to  one ;  abruptly  swollen  immediately  above  the  margin  of  the 
valves,  and  thence  sloping  to  the  dorsal  margin.  Dorsal  and  ventral  margins 
nearly  straight  and  subparallel;  both  extremities  rounded.  Dorsal  view 
prismoidal  (parallel-sided,  with  conical  extremities).  Carapace  excavated  with 
large,  deep  cells,  which  leave  the  interstices  standing  out  in  the  form  of  an 
elegant  network.  Junction  of  the  valves  keeled.  Length  one-fourth  of  a  line. 

Cythere  Icevata,  Norman  (n.  sp.). 

Oblongo-ovate,  highest  before  the  middle  at  the  commencement  of  the 
supero-anteal  slope;  length  to  breadth  as  one  and  three-quarters  to  one; 
moderatoly  convex.  Ventral  margin  slightly  concave  on  the  anterior  half, 
and  convex  posteriorly ;  dorsal  margin  nearly  straight,  the  anterior  slope  the 
longer.  Anterior  extremity  well  rounded,  gradually  arched  into  the  superior 
margin  above,  more  suddenly  rounded  below.  Posterior  extremity  slightly 
produced  centrally ;  the  superior  and  inferior  slopes  nearly  equal.  Lucid  spots 
consisting  of  four  oblong  impressions  in  a  transverse  line,  and  a  semicircular 
spot  in  front.  Carapace  white,  smooth,  polished,  with  a  few  small  scattered 
punctures ;  valves  bordered  by  a  keel-like  fillet,  which  is  more  conspicuous 
behind.     Length  not  one-third  of  a  line. 

Cythere  dedivis,  Norman  (n.  sp.). 

Subtriangular,  closely  resembling  a  miniature  Mytilus  edulis  in  form; 
highest  before  the  middle ;  length  to  breadth  as  about  one  and  three-quarters 
to  one ;  subcompressed.  Ventral  margin  slightly  (rarely  considerably)  in- 
curved in  the  centre ;  dorsal  margin  anteriorly  well  arched,  but  sloping  rapidly 
from  about  the  middle  towards  the  posterior  extremity.  Anterior  end  wide 
and  well  rounded ;  posterior  extremity  narrow,  rounded.  Lucid  spots  con- 
sisting of  four,  placed  close  together  in  a  transverse  curved  line  (of  which  the 
lowest  is  the  largest,  and  each  of  those  above  smaller  than  its  predecessor) ; 
and  in  front  of  these  a  large  comma-formed  spot,  apparently  formed  by  the 
coalescence  of  two.  Ventral  view  cuneiform,  moderately  convex  behind,  much 
compressed  in  front ;  juncture  of  the  valves  impressed.  Carapace  white,  trans- 
lucent, smooth,  but  marked  with  conspicuous  opaque- white,  scattered  punc- 
tures ;  anterior  margin  with  radiating  rib-like  markings.  Length  not  quite 
one-third  of  a  line. 

Cythere  JBradii,  Norman  (n.  sp.). 

Oblongo-ovate,  of  nearly  equal  height  throughout ;  length  to  breadth  as 
two  and  a  half  to  one ;  very  tumid.  Ventral  margin  nearly  straight,  very 
slightly  incurved  a  little  before  the  middle;  dorsal  margin  subparallel  to 
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ventral,  having  a  nearly  equal  slope  at  the  two  extremities,  the  anterior  of 
which  is  well  and  equally  rounded,  while  the  posterior,,  which  is  slightly  the 
wider  of  the  two,  and  a  little  more  produced  below,  has  the  dorsal  curve  much 
longer  than  the  ventraL  Lucid  spots  consisting  of  a  transverse  row  of  four 
placed  close  to  each  other,  and  two  others  at  some  distance  in  advance  of  these, 
and  separated  from  each  other.  Dorsal  view  elongated  ovate.  End  view 
nearly  round.  Hinge-margin  crenulated  throughout  its  length.  Carapace 
white,  smooth,  but  studded  with  scattered  opaque-white  punctures.  Length 
half  a  line. 

Cytkereis  Dunelmensis,  Norman  (n.  sp.). 

Oblong.  Dorsal  and  ventral  margins  straight,  but  not  parallel,  gradually 
inclining  towards  each  other  from  the  broad,  well-rounded  anterior  extremity 
to  the  rectangularly  truncate  posterior  end.  Surface  of  valves  excavated  with 
cells,  the  interstices  between  which  stand  out  as  a  network.  Carapace  mar- 
gined in  front  by  a  row  of  bead-like  spines ;  posteal  extremity  of  ventral 
margin  bearing  four  large,  semierect,  flattened,  linguiform  processes ;  other 
parts  of  the  surface  are  also  armed  with  small  spines,  conspicuous  among 
which  is  a  tubercular  spine  at  the  anterior  extremity  of  the  hinge-line. 
Length  half  a  line. 

Cythereis  limicola,  Norman  (n.  sp.). 

Oblong,  short ;  greatest  height  at  the  commencement  of  the  antero-dorsal 
slope ;  length  to  breadth  as  one  and  three-quarters  to  one ;  subcompressed. 
Ventral  margin  straight ;  dorsal  having  a  long  anterior  slope  from  the  highest 
point,  and  a  gradual  downward  inclination  from  the  same  point  posteriorwards. 
Anterior  extremity  wide,  rounded;  posterior  extremity  father  narrower  and 
subtruncate.  Carapace  having  a  greatly  elevated  longitudinal  rib  a  little 
within  the  ventral  margin,  from  the  anterior  extremity  of  which  about  three 
smaller  ribs  or  crenations  proceed  divergingly  to  the  front  of  the  valve ;  there 
are  also  two  nodular  humps  placed  side  by  side  near  the  posterior  termination 
of  the  hinge-margin.     Length  about  one-fourth  of  a  line. 


An  Account  of  Meteorological  and  Physical  Observations  in  Nine 
Balloon  Ascents  made  in  the  years  1863  and  1864  (in  continuation  of 
thirteen  made  in  the  year  1862  and  first  part  of  1863),  under  the 
auspices  of  the  Committee  of  the  British  Association  for  the  Advance- 
ment of  Science,  by  James  Glaisher,  F.R.S.,  at  the  request  of  the 
Committee,  consisting  of  Colonel  Sykes,  the  Astronomer  Royal,  Lord 
Wrottesley,  Sir  D.  Brewster,  Sir  J.  Herschel,  Dr.  Lloyd,  Admiral 
FltzRoy,  Dr.  Lee,  Dr.  Robinson,  Mr.  Gassiot,  Mr.  Glaisher,  Prof. 
Tyndall,  Dr.  Fairbairn,  and  Dr.  W.  A.  Miller. 

The  Committee  on  Balloon  Experiments  was  appointed  last  year  for  the 
following  purposes : — 

1st.  To  examine  the  electrical  condition  of  the  air  at  different  heights. 

2nd.  To  verify  the  law  of  the  decrease  of  temperature,  and  to  compare  the 
constants  in  different  states  of  the  atmosphere. 

With  respect  to  the  first  of  these  objects,  no  progress  whatever  has  been 
1864.  o 


Digitized  by 


Google 


194  report — 1864. 

made  in  the  past  year,  with  the  exception  of  preparing  an  instrument  and 
apparatus  for  the  investigation. 

At  the  request  of  the  Committee  Mr.  fleeming  Jenkin  kindly  undertook 
to  superintend  the  construction  of  the  instrument  best  adapted  for  the  purpose, 
but  it  unfortunately  happens  that  no  flame  or  fire  of  any  kind  can  be  admitted 
into  the  car  of  the  balloon  for  fear  of  igniting  the  gas,  and  this  instrument, 
which  was  furnished  a  little  before  the  end  of  the  year  1863,  was  constructed 
to  be  used  with  fire.  It  therefore  had  to  be  altered  so  that  it  could  be  used 
with  water,  but  is  not  yet  quite  in  a  state  for  observation. 

It  happens  unfortunately  that  electrical  experiments  in  balloons  necessitate 
the  use  of  one  constant  flow  of  water,  and  occasionally  of  two  flowing  at  the 
same  time,  just  below  the  car  of  the  balloon. 

The  Committee  felt  that  the  presence  of  water  but  little  removed  from 
the  instruments,  if  exercising  no  influence  when  the  balloon  was  rising, 
might  exercise  such  an  influence  on  the  balloon  falling  and  passing  through 
the  just  moistened  atmosphere  as  to  throw  a  very  considerable  doubt  on 
some  of  the  experiments,  particularly  on  those  relating  to  the  humidity  of 
the  air  (a  primary  object  of  research),  that  I  was  requested  to  defer  taking 
them,  that  no  doubt  might  rest  on  the  results,  till  our  knowledge  on  this 
subject  was  much  increased. 

The  Committee  consider  that  the  general  laws  on  the  humidity  of  the  air 
have  now  so  advanced,  that  electrical  experiments  may  now  be  included, 
providing  that  such  observations  can  be  made  with  safety  to  ourselves. 

"With  respect  to  the  second  of  these  objects,  viz.  verifying  the  law  of  the 
decrease  of  temperature  in  different  states  of  the  atmosphere.  The  Committee 
considered  that  this  would  be  best  attained  by  taking  as  many  observations 
as  possible,  at  times  in  the  year  and  at  times  in  the  day  at  which  no  experi- 
ments had  been  made,  for  the  purpose  of  determining  whether  the  taws  which 
hold  good  at  one  time  in  the  year,  hold  good  at  other  times  in  the  year,  and 
also  to  determine  whether  the  laws  which  hold  good  at  noon,  apply  equally 
well  at  all  other  times  in  the  day. 

The  Committee  at  all  times  have  pressed  on  me  the  importance  of  magnetic 
observations  in  the  higher  regions  of  the  atmosphere,  the  Astronomer  Royal 
suggesting  the  use  of  a  horizontal  magnet,  and  taking  the  times  of  its  vibra- 
tion at  different  elevations,  a  method  which  is  seldom  practicable,  owing  to 
the  balloon  almost  constantly  revolving  on  its  own  axis.  To  obviate  the 
effect  of  this,  Dr.  Lloyd  suggested  the  use  of  a  dipping-needle  placed 
horizontal  when  on  the  ground  by  means  of  a  magnet  adjustable  above  it,  so 
that  when  in  the  balloon  the  deviation  from  horizontality  might  be  readily 
noticed,  and  which  deviation  would  be  independent  of  the  revolving  motion 
of  the  balloon,  and  could  thus  be  noticed  at  any  instant. 

I  have  been  unable  to  attempt  the  latter  method,  as  Dr.  Lloyd  wished  some 
experiments  to  be  made  before  the  instrument  should  be  constructed. 

At  Newcastle  a  very  general  wish  was  expressed  by  the  Members  of 
the  Council  that  I  should  not  ascend  to  heights  exceeding  4  or  5  miles.  To 
this  I  readily  consented,  because  for  the  most  part,  from  the  preceding  experi- 
ments, all  the  observations  above  5  miles  could  have  been  inferred  from  those 
made  below  5  miles ;  and  there  was  another  reason,  that  the  balloon,  after 
the  many  rough  descents,  had  become,  in  Mr.  CoxwelTs  opinion,  too  unsafe 
for  extreme  high  ascents. 

I  have  therefore  no  report  to  give  upon  any  extreme  high  elevation 
attained  during  the  past  year,  yet  new  facts  and  new  physical  conditions 
have  become  known  in  some  of  the  nine  ascents  upon  which  I  have  to  speak. 
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§  1.  Instruments  and  Apparatus. 

The  instruments  used  were  for  the  most  part  the  same  in  construction  with 
those  of  the  two  preceding  years,  consisting  of  mercurial  and  aneroid  baro- 
meters ;  Daniell's  and  Begnault's  hygrometers ;  maximum  and  minimum  ther- 
mometers, blackened  bulb  thermometers,  both  free  and  enclosed  in  vacuum 
tubes ;  HerscheTs  actinometer ; — all  these  instruments  have  been  frequently 
in  the  hands  of  Mr.  Zambra,  who  superintended  their  replacement  when 
broken,  and  their  perfect  order  at  all  times ;  two  spectroscopes,  one  lent  by 
the  Astronomer  Koyal,  the  other  by  Mr.  Simms ;  a  magnet  for  horizontal 
vibration ;  large  caoutchouc  bags,  furnished  by  Professor  Tyndall,  for  collect- 
ing air  at  high  elevations,  ozone-papers,  &c. 

In  all  the  highest  ascents  both  a  mercurial  and  an  aneroid  barometer  (the 
one  which  was  used  on  the  ascent  of  September  5,  1862),  and  which  was 
found  to  read  in  close  accordance  with  the  mercurial  barometer  to  very  low 
readings,  were  used ;  in  the  ascents  to  moderate  elevations,  the  same  aneroid 
was  used  alone,  it  being  examined  both  before  and  after  the  ascents,  with 
the  mercurial  barometer,  and  occasionally  with  the  mercurial  barometer  when 
placed  in  an  exhausted  receiver  under  an  air-pump. 

§  2.  Observing  Arrangements 

Were  precisely  similar  to  those  in  previous  years ;  viz.  in  the  high  ascents, 
a  board  was  placed  across  the  car  which  carried  the  several  instruments,  so 
placed  as  to  be  readily  read  by  myself,  seated  at  one  end  of  the  car,  with  my 
face  towards  Mr.  Coxwell ;  in  the  other  ascents,  when  a  smaller  number  of 
instruments  were  used,  they  were  placed  upon  a  board  projecting  beyond  the 
car,  easily  read  by  myself  standing  at  one  end,  with  my  back  to  Mr.  Coxwell. 

Circumstances  of  the  Ascents,  and  General  Observations. 

The  ascents  to  April  6  were  made  by  the  same  balloon  as  all  the  preceding 
ascents ;  those  on  June  13,  20,  and  27  by  a  new  and  larger  balloon,  and  that 
on  August  29  by  the  old  balloon. 

Ascent  from  Newcastle,  August  31,  1863. — The  situation  of  Newcastle,  as 
regards  the  Tyne  and  the  sea,  is  such  as  to  cause  anxiety  in  respect  to  any 
balloon  ascent  from  there. 

The  balloon  left  the  earth  at  6*  12™  p.m. ;  the  wind  was  North ;  in  4 
minutes  we  were  over  the  High-Level  Bridge,  at  an  elevation  of  1800  feet ; 
we  passed  over  Gateshead  at  6h  21m,  being  1  mile  from  the  earth,  and  in 
10  minutes  afterwards  the  height  of  If  mile  was  reached. 

We  continued  nearly  at  this  level  for  some  little  time,  and  then  began  our 
downward  journey ;  passed  into  cloud  at  6*  64m  at  the  height  of  1600  feet, 
out  of  it  at  1800  feet,  in  cloud  again  at  2000  feet,  then  turned  to  descend, 
passing  again  through  clouds  at  1900  feet.  At  6*  57*  we  saw  Durham 
Cathedral,  and  reached  the  ground  at  5  minutes  past  seven  at  Pittington, 
near  Durham. 

The  colours  of  the  clouds  observed  in  this  ascent  are  very  remarkable : — 

At  6h  32m  30§,  at  7912  feet  high,  the  colours  of  the  clouds  in  the  east  oppo- 
site to  the  sun  were  as  follows : — the  upper  layer  brown ;  next  below  bluish 
black,  then  a  darker  bluish  black ;  lower  still,  a  thin  layer  of  white  cumulo- 
stratus,  next  a  greenish  brown  resting  on  uniform  white  rocky  clouds. 

At  6h  35m  30s,  at  7329  feet,  the  colours  of  the  clouds  in  the  west,  or  under 
the  sun,  were  as  follows : — the  upper  layer  was  brown,  the  second  dark  blue, 
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under  which  was  a  whitish-greyish  hlack  resting  on  uniform  white  rocky 
cumulus  clouds. 

At  6h  37m  10%  at  the  height  of  6981  feet,  the  colours  of  the  clouds  in  the 
south  were : — the  top  layer  brown,  under  which  was  bluish  brown,  then 
rocky-brown  cumulostratus,  below  bluish  black  resting  on  a  base  of  rocky 
cumulus. 

At  6h  43m,  peaks  after  peaks,  apparently  rising  up  to  our  level,  and  clearly 
defined  against  the  sky  ;  cloud  with  a  little  red  in  it  not  opposite  to  the  sun. 

At  6h  54m  10f,  at  the  height  of  1580  feet,  colours  of  clouds  were  as  follows : 
— top  layer  deep  greenish  blue ;  next  bluish  black,  below  green  rocky  clouds, 
then  slightly  rocky  cumulus  clouds. 

Ascent  from  Wolverhampton,  September  29,  1863. — The  gas  used  on  this 
occasion  was  specially  prepared  in  the  month  of  July,  as  a  high  ascent  was 
arranged  to  have  taken  place  before  the  Meeting  of  the  Association  last  year, 
but  circumstances  prevented  it,  and  the  Directors  of  the  Gas  Works  had  most 
obligingly  devoted  a  gasometer  to  our  use  from  July  to  September,  much  to 
their  own  inconvenience. 

The  balloon  was  filled  the  preceding  day,  and  watched  all  night.  On 
leaving,  Lord  Wrottesley  quietly  said,  "  Beware  of  the  Wash,"  at  the  same 
time  pressing  my  hand,  and  repeating,  "  Beware  of  the  Wash ;  I  fear  that  is 
your  direction.' '  We  left  the  earth  at  7h  43m  a.m.  with  a  cloudy  sky  and  a 
south-west  wind.  At  7*  52m,  at  the  height  of  3000  feet,  the  sun's  disk  was 
seen,  and  the  earth  was  obscured  by  mist. 

At  8h  4m,  at  the  height  of  6000  feet,  clouds  were  situated  both  above  and 
below ;  at  8h  18m,  at  the  height  of  8200  feet,  there  were  two  layers  of  clouds 
below  us,  and  very  dense  clouds  still  far  above. 

When  at  11,000  feet  clouds  were  still  a  mile  higher ;  there  was  a  beau- 
tiful sea  of  cloud  below  with  a  blue  tinge  over  its  surface,  and  the  peeps  of 
the  earth  as  seen  through  the  breaks  in  the  clouds  were  beautiful,  having  a 
purple  hue  ;  when  at  13,000  feet,  clouds  were  still  at  a  higher  elevation,  and 
after  this  they  began  to  dissipate ;  and  at  9h  38™,  at  14,000  feet,  the  sun  shone 
brightly,  and  we  thought  we  might  gradually  approach  a  height  of  ,5  miles, 
and  remain  in  the  higher  regions  till  after  noon,  so  that  I  might  make  a  series 
of  actinometer  and  blackened  bulb  observations  ;  but,  to  our  deep  regret,  at 
9h  48m  we  found  ourselves  moving  directly  for  the  Wash,  as  seen  through  a 
break  in  the  lower  clouds,  at  an  estimated  distance  of  10  miles  only,  and  we 
were  compelled  to  begin  our  descent ;  at  10h  19m,  at  the  height  of  3000  feet, 
we  saw  by  the  bending  of  the  trees  that  a  gale  of  wind  from  the  south  was 
blowing  on  the  earth,  and  we  had  a  rough  descent,  being  drawn  over  hedges, 
across  fields  and  ditches ;  indeed  so  strong  was  the  wind  that  the  balloon  was 
torn  from  top  to  bottom,  and  was  very  much  injured,  but  it  was  only  by  the 
almost  destruction  of  the  balloon  that  its  course  was  stopped ;  we  ourselves 
escaped  with  slight  injuries. 

Ascent  from  tlie  Crystal  Palace,  October  9,  1863. — The  balloon  left  the 
Crystal  Palace  at  4h  29m  p.m. ;  in  4  minutes  it  was  2500  feet  high ;  at  4h  46m 
was  7300  feet,  and  directly  over  London  Bridge,  at  which  height  with  one 
glance  the  vast  number  of  buildings  comprising  the  whole  of  London  could  be 
seen,  some  so  plainly  that  the  plans  of  their  inner  courts  could  have  easily  been 
drawn ;  in  this  situation  it  was  difficult  to  persuade  oneself  that  that  small 
building  directly  under  us  was  the  Cathedral  of  St.  Paul's ;  we  then  gradually 
descended  to  2300  feet  at  5h  15m,  ascended  to  3600  feet  by  5b  24m,  and  de- 
scended again  to  1500  feet  by  5h  36m ;  ascended  to  8G00  feet  by  6h,  and 
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reached  the  earth  by  6h  40m  at  Pirton  Grange  on  the  boundaries  of  Hertford 
and  Bedford. 

Ascent  from  Woolwich  Arsenal,  January  12,  1804. — The  Secretary  of 
State  for  War,  the  Right  Hon.  Earl  de  Grey  and  Ripon,  having  kindly  granted 
permission  to  the  Committee  of  the  British  Association  to  avail  themselves  of 
the  facilities  afforded  in  the  Royal  Arsenal,  Woolwich,  for  future  balloon 
ascents  for  scientific  purposes,  the  ascent  took  place  from  there.  The  ascent 
was  intended  to  have  been  made  on  December  21 ,  the  day  of  the  winter 
solstice,  and  from  this  time  to  the  end  of  the  year  the  balloon  was  frequently 
partially  inflated :  on  December  30  it  was  filled,  but  its  completion  was  at  too 
late  an  hour  to  ascend  ;  it  was  left  filled  in  the  care  of  watchmen,  but  a  strong 
wind  arose  at  night,  and  it  was  driven  against  a  gasometer,  and  so  injured  as 
to  require  repairing,  and  it  was  not  till  January  12  that  we  succeeded. 

The  balloon  on  this  day  left  the  earth  at  2h  7™  p.m. ;  in  3  minutes  the 
height  of  1500  feet  was  attained ;  at  2h  14m  we  crossed  the  Tilbury  Railway 
line,  and  in  7  minutes  afterwards  we  were  over  Hainault  Forest ;  at  2U  26m 
3000  feet  was  reached ;  the  first  mile  was  passed  at  2h  32m,  the  second  at 
3h  24m,  and  the  height  of  12,000  feet  was  attained  by  3h  31m.  The  balloon 
then  began  to  descend  and  touched  the  ground  at  4h  10m,  at  Lakenheath 
Warren,  near  Brandon,  the  descent  not  having  taken  one-half  the  time  of 
ascent. 

On  the  earth  the  wind  was  S.E. ;  at  the  height  of  1300  feet  we  entered  a 
strong  S.W.  current ;  we  continued  in  this  current  till  we  reached  a  height 
of  4000  feet,  when  the  wind  changed  to  the  south ;  and  after  some  little  time 
we  determined  upon  ascending.  At  the  height  of  8000  feet  the  wind  changed 
to  S.S.W.;  at  the  height  of  4000  feet  the  wind  changed  to  S.S.E. ;  at 
11,000  feet  wo  met  with  fine  granular  snow;  passed  through  snow  on  de- 
scending till  we  were  within  8000  feet  of  the  earth ;  entered  clouds  at  7000 
feet,  and  passed  out  of  them  at  about  6000  feet  into  mist. 

Ascent  from  Woolwich  Arsenal,  April  6,  1864. — This  ascent  was  intended 
to  be  made  as  near  March  21  as  possible ;  but  although  frequent  attempts 
were  made,  it  was  not  till  April  6  that  we  succeeded. 

The  balloon  left  Woolwich  on  this  day  at  4h  7™  p.m.,  with  a  south-east 
wind ;  in  9  minutes,  when  at  the  height  of  3000  feet,  we  crossed  over  the  River 
Thames,  ascending  very  evenly  at  the  rate  of  1000  feet  in  little  more  than  3 
minutes,  till  11,000  feet  was  attained  at  4h  37m,  and  descended  at  about  the 
same  rate  till  within  1500  feet  of  the  earth,  when  the  rapidity  of  the  descent 
was  checked,  reaching  the  ground  at  5h  25m,  on  the  outskirts  of  a  pine  plan- 
tation in  Wilderness  Park,  near  Sevenoaks,  in  Kent. 

Our  course  in  this  ascent  was  most  remarkable ;  having  first  passed  over  the 
River  Thames  into  Essex,  we  must  have  repassed  and  moved  in  a  directly 
opposite  direction,  and  continued  thus  till  we  approached  the  earth,  when  we 
again  moved  in  the  same  direction  as  at  first. 

After  the  great  injury  to  the  balloon  on  September  29,  in  addition  to  the 
numbers  of  repairs  that  it  had  previously  needed,  it  was  not,  when  again 
repaired,  in  such  a  condition  as  (in  Mr.  CoxwelPs  opinion)  to  be  quite  safe 
to  ourselves  for  extreme  high  ascents ;  and  after  those  of  January  12  and 
April  6,  having  been  made  at  a  time  of  year  that  any  balloon  would  be  most 
severely  tested,  Mr.  Coxwell  determined,  before  venturing  again  with  myself 
to  any  great  elevation,  to  build  a  new  balloon. 

This  he  did,  and  one  of  a  capacity  capable  of  containing  10,000  cubic  feet 
more  than  the  old  one,  so  that,  if  need  be,  two  observers  could  ascend  to- 
gether to  the  height  of  5  miles. 
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A  new  balloon,  however,  needs  trying  in  low  ascents  till  it  proves  to  bo 
gas-tight,  before  it  can  be  used  for  great  elevations. 

Ascent  from  the  Crystal  Palact,  June  13, 1864. — On  this  ascent  the  balloon 
left  the  grounds  of  the  Crystal  Palace  at  7  o'clock.  The  sky  was  cloudless, 
and  the  air  perfectly  clear,  excepting  in  the  direction  of  London. 

An  elevation  of  1000  feet  was  reached  in  1{  minute ;  3000  feet  was  at- 
tained at  7U  8ra,  when  the  balloon  turned  to  descend,  and  passed  down  to  2300 
feet  by  7* 13m ;  on  reascending,  3400  feet  was  gained  at  7h  20m ;  after  taking 
a  slight  dip,  it  again  ascended  to  3550  feet  (the  highest  point)  by  7h  28m ;  then 
descended  to  2500  feet,  and  after  several  small  ascents,  began  the  downward 
journey  at  7h  50m  from  the  height  of  2800  feet,  reaching  the  ground  at  East 
Horndon,  J>  miles  from  Brentwood,  at  8h  14m. 

Ascent  from  Derby,  June  20,  1864. — The  balloon  left  Derby  at  17  minutes 
past  6h  p.m. ;  at  6h  30m  the  height  of  1000  feet  was  reached,  the  next  1000  feet 
being  passed  in  half  a  minute ;  then  ascended  less  rapidly ;  cloud  was  entered 
at  6h  26m,  3600  feet  being  gained,  and  4000  feet  at  6h  30m;  descended  to 
2700  feet  by  6h  36m,|being  over  Ilkeston ;  Nottingham^  and  its  race-course 
were  visible  at  6h  41m ;  we  then  reascended  to  4300  feet  at  6h  50m ;  on  de- 
scending, passed  over  Southwell  at  6h  66m,  and  touched  the  ground  at  7*  16* 
on  a  farm  at  Norwell  Woodhouse,  near  Newark. 

Ascent  from  the  Crystal  Palace,  June  27,  1864. — The  balloon  left  the 
grounds  of  the  Crystal  Palace  at  6h  33£m ;  the  sky  was  cloudy,  and  the  wind 
was  blowing  from  the  West. 

At  6h  38m,  when  1000  feet  from  the  earth,  we  crossed  over  Penge,  reached 
1500  feet  high  at  6h  43m,  descended  to  800  feet  by  6h  48m,  being  over  Short- 
lands  ;  ascended  to  1200  feet  by  6h  52m,  being  over  Hayes  Common ;  remained 
at  about  this  elevation  for  8  minutes,  descended  about  300  feet,  and  then  as- 
cended to  4200  feet  by  T1 16m ;  descended  1000  feet  slowly,  and  reascended 
to  the  height  of  5000  feet  by  7h  42m ;  began  to  descend,  passing  over  the  left 
of  Tonbridge,  near  the  village  of  Hudlow,  and  over  the  Medway  on  reaching 
2400  feet  at  8h  8m ;  we  then  ascended  1200  feet,  and  began  to  descend  again 
at  8h  15m,  passing  between  Hawkhurst  and  Cranbrook ;  were  within  600  feet 
of  the  earth  at  8h  55m,  being  nearly  over  Tenterden ;  we  then  reascended, 
and  in  13  minutes  had  attained  an  elevation  of  6000  feet,  and  reached  the 
earth  at  9h  21m  in  Eomney  Marsh,  about  half  a  mile  from  Cheyne  Court, 
4  miles  from  Lydd,  and  5  miles  from  the  coast. 

These  several  trial  trips  of  the  new  balloon  were  made,  and  it  had  gradu- 
ally become  gas-tight,  and  capable  of  any  work  required,  when  at  Leicester, 
I  regret  to  say,  it  was  destroyed  with  all  its  appurtenances. 

One  would  scarcely  believe  it  possible  that  such  an  act  could  take  place  in 
the  centre  of  England  in  the  present  day,  but  it  was  so  destroyed,  and  effect- 
ually stopped  all  the  prearranged  experiments.  The  Mayor  of  Leicester  has 
presided  over  meetings  for  the  purpose  of  collecting  subscriptions  to  assist 
Mr.  Coxwell  to  rebuild  a  new  balloon,  which  I  hope  will  help  to  remove  the 
stigma  now  resting  upon  Leicester ;  and  I  trust  the  Foresters  will  also  help 
to  remove  the  stain  now  resting  upon  them  ;  for  if  not  the  act  of  the  Foresters 
themselves,  it  was  at  one  of  their  gatherings,  under  their  superintendence, 
and  the  destruction  of  the  balloon  was  not,  so  far  as  I  can  learn,  attempted 
to  be  stopped  by  those  Foresters  present. 

Mr.  Coxwell  then  had  recourse  to  the  old  balloon,  which  he  had  repaired  as 
best  he  could,  and  the  next  and  last  ascent  of  .which  1  have  to  speak  took  place. 

Ascent  from  tJie  Crystal  Palace,  August  29, 1864, —At  4h  6m  30e  the  balloon 
rose  from  the  Crystal  Palace,  passing  the  first  3000  fe^t  in  4  minutes,  after 
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which  it  did  not  rise  so  rapidly.  At  4b  36m,  at  the  height  of  1 1,000  foet,  it  was 
over  Lewisham ;  at  4h  42m  nearly  stationary ;  over  Charlton  at  4h  46m,  and 
Woolwich  at  4h  60m  when  at  the  height  of  13,500  feet.  It  then  began  to 
descend ;  was  over  Erith  at  5h  9m,  moving  quickly,  crossed  over  the  river 
at  5h  18m,  and  reached  the  ground  at  6h  32m  at  Wybridge,  near  Kainham,  in 
Essex. 

§  3.  Description  op  the  Table  of  Observations. 

All  the  meteorological  observations  taken  during  the  ascents  are  contained 
in  Table  I. 

Column  1  contains  the  times  at  which  the  observations  were  made.  Column 
2  contains  observations  of  the  siphon  barometer  corrected  for  temperature  and 
index  error.  Column  3  contains  the  readings  of  the  thermometer  attached 
to  the  barometer.  Column  4  contains  the  readings  of  an  aneroid  barometer. 
Column  5  contains  the  height  above  the  level  of  the  sea,  as  reduced  from  the 
barometric  readings  in  column  2  on  the  days  the  siphon  barometer  was  used, 
and  from  column  4  on  other  days,  by  the  formula  of  Badly,  checked  at  inter- 
vals by  that  of  Laplace,  which  is  as  follows : — 

where  Z  is  the  height  required,  and  h,  K,  t  and  t  the  height  of  the  barometer 
corrected  for  temperature,  and  the  temperature  of  the  air  at  the  lower  and 
upper  stations  respectively,  L  the  latitude.  The  temperature  of  the  air  for  the 
position  of  the  balloon  has  been  derived  from  the  readings  in  column  10, 
when  such  have  been  taken,  otherwise  from  column  6.  Columns  6  to  9 
contain  the  observations  with  the  dry-  and  wet-bulb  thermometers  free, 
and  the  deduced  dew-point.  Column  10  contains  the  readings  of  a 
gridiron  thermometer.  Columns  11  to  14  contain  the  observations  with 
the  dry-  and  wet-bulb  thermometers  aspirated,  and  the  deduced  dew- 
point.  Columns  15  and  16  contain  the  direct  dew-point  observations  with 
Daniell's  and  Regnault's  hygrometers.  When  numbers  are  entered  in, 
columns  15  and  16  with  "  no  dew"  affixed  to  them,  it  is  meant  that  the 
temperature  of  the  hygrometer  has  been  lowered  to  the  degree  stated,  but  that 
no  dew  has  been  deposited.  Column  17  contains  the  readings  of  a  very  deli- 
cate blackened  bulb  thermometer  fully  exposed  to  the  sun's  rays. 

The  Astronomer  Royal  had  observations  made  every  10  minutes  at  the 
Royal  Observatory,  Greenwich,  on  five  days  of  ascents ;  Lord  Wrottesley  had 
observations  made  by  Mr.  Hough  at  Wrottesley  Observatory  on  the  ascent 
from  Wolverhampton ;  E.  J.  Jx>we,  Esq.,  had  observations  made  at  Beeston 
Observatory  for  the  ascents  at  Wolverhampton  and  Derby ;  and  observations 
were  made  at  my  house  at  Blackheath  by  Messrs.  Yair  and  Howe  on  June  27 
and  August  29. 

In  calculating  the  height  of  the  balloon,  the  observations  made  at  the  Philo- 
sophical Society's  Rooms,  Newcastle,  have  been  employed  for  August  31  ; 
those  at  Wrottesley  for  September  29 ;  those  at  the  Royal  Observatory  for 
October  9,  1863,  January  12,  April  6,  June  13,  and  June  27,  1864;  those 
at  Nottingham  for  June  20  ;  and  those  at  Blackheath  for  August  29, 1864. 

The  height  of  Greenwich  above  the  mean  sea-level =159  feet. 

The  height  of  Wrottesley  above  the  mean  sea-level =531  feet. 

The  height  of  Newcastle  above  the  mean  sea-level=121  feet. 

The  height  of  Nottingham  above  the  mean  sea-level =174  feet. 

The  height  of  Blackheath  above  the  mean  sea-level =160  feet. 
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REPORT — 1864. 


Table  I. — Meteorological  Observations  made  in  the  Fourteenth 


II 


(9) 


(10) 
(») 

(12) 


a 


Time. 


o  p.m. 

o  „ 

o  „ 

o  „ 

o  „ 

30  »» 

4°  »» 

o  „ 

20  „ 

30  n 

4<5  »» 

O  » 

40  »» 

O  „ 

O  „ 

40  „ 

O  „ 

30  ., 

4°  »» 

5°  ,» 

o  „ 

o  „ 

20  „ 

30  ,, 

4°  ,» 

10  „ 

30  „ 

o  „ 

30  n 

O  „ 

30  „ 

O  „ 

IO  „ 

O  „ 

4°  »» 

o  >, 

50  », 

30  ,, 

o  „ 


Siphon  Barometer. 


Reading 

corrected 

and  reduced 

to  82°  Fafar. 


Att. 
Therm. 


in. 

2970 
2970 
2970 

*9*55 
29*30 


I 


28-80 
2864 
2850 


2770 
27-40 
27*00 


26*90 
26*42 

26'00 

25-92 

*5'55 

2530 

25*10 

24*8 

24* 

24-00 

2350 
23-30 

23*00 
2295 
22*90 
22-70 
22-65 
22*50 


s 


22*30 
22*30 

22-20 
22*20 
22*20 


Aneroid 

Barometer, 

No.  2. 


Height  above 
lea-level. 


feet, 
ground] 

196 

422 
(650) 

874 
1,109 

M45 

(1,262) 

(1,496) 
1,963 
2,270 
2,670 

(*,737) 
2,770 
3,263 
3>694 
3*778 
4,167 

4»425 
4,632 

4*9°7 
5.4<>3 
5,844 
6,404 
6,627 
6,963 
7,022 
7,080 
7,315 
7,374 
7,549 
(7,629) 

7,79° 
7,790 
7,912 

7.9i* 
7,912 


Dry  and  Wet  Thcr. 


Dry. 


55*5 
54* 
53*5 


51-5 
505 

50-5 


Wet. 


64*0 

60 -o 

64*0 

6o*o 

64*0 

6o*o 

56*0   • 

54*0 

56*0 

53'5 

53'° 
521 
51*2 


49*0 
48*5 
47*2 


47-8 

45'1 

47*2 

44*0 

46*0 

42*1 

45* 

411 

45* 

40*5 

45*° 

405 

435 

388 

43*o 

382 

42*0 

37-1 

40*0 

355 

37'o 

325 

35*5 

3o*5 

350 

29*0 

34'5 

29*0 

34-0 

285 

34*0 

287 

339 

28*5 

33*5 

278 

34-0 

28-5 

34*0 

*l'S 

34*° 

28*5 

34*0 

28*5 

34*o 

285 

2. 


Notes  and 


(1 J  Left  the  earth  a  few  seconds  earlier.  (2)  Over  suburbs  of  Newcastle. 

(3)  Heard  people  shouting.  (4)  Over  Manors  railway  station. 

(5)  Entering  cloud.  0  (6)  Above  clouds. 

(7)  Over  the  Tvne ;  cumulus  below  in  detached  masses. 

(8)  Tynemouth  very  clear ;  cumulus  and  scud  far  below  ;  sun  shining  beautifully  on  the 
balloon ;  over  Newcastle ;  lower  clouds  moving  apparently  faster  than  we  are  ,*  railway  whistle 
heard  ;  can  see  an  island  in  the  Tyne  higher  up  than  Newcastle ;  hear  loud  buzzing  noise. 

(9)  Passing  over  the  High  Level  Bridge.  Can  see  masts  of  ships  in  Tyne ;  cumulus  in 
white  heaps  on  our  level ;  sun  shining  on  some  clouds  and  not  on  others ;  can  see  fields  and 
houses  through  distant  break  in  clouds ;  gas  cloudy. 
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Balloon  Ascent,  from  Newcastle,  August  31,  1863. 


mometers  (free). 


DUf. 


Dew-point. 


Gridiron 

Thermo* 

meter. 


Dry  and  Wet  Therms,  (aspirated). 


Dry. 


Wet. 


Diff. 


Dew- 
point. 


Hygrometers. 


Darnell's. 
Dew-point. 


Regnault's. 
Dew-point. 


Delicate 
Blackened 
Bulb  Ther- 
mometer. 


4'0 
4-o 
4-o 

2*0 

**5 


*'5 

2*1 

*'3 


*'5 

2*0 

5*3 

27 
3-2 

T9 
4'* 

47 
4*5 
47 
4-8 

4*9 
4'5 
4'5 
5'o 
6-o 
5*5 
5*5 
5*3 
5'4 
57 

5#5 
5*5 
5*5 
5'5 
5'5 


567 
567 
567 
521 
51-1 


50-6 
500 
48-5 


46-4 
46-4 
437 

42-3 
40-4 
37*6 
36-4 

35*° 
35*3 
337 
32-4 
311 
29*6 
26*1 

22'5 
I94 
193 

18-0 
194 
19*0 
17-1 

i8-8 
1 8*8 
i8'8 
188 
i8-8 


64*0 
64*0 
63-8 


53%5 


47'8 


57*o 


40*0 


34'° 


34'o 


48-0 
45-0 

34'o 

3©'o 
25*0 


52*0 


46*0 


4*5 


37-0 


19-5 

20*0 


10. 


11. 


12.        13. 


14. 


15. 


16.  17. 


8.  9. 

GENBRAL  RSMABKS. 

(10)  No  ozone ;  cumulus  in  beautiful  hills.  Over  Gateshead ;  balloon  full ;  cirrocumulus 
above  us  at  angles  of  45°  and  75° ;  cumulus  far  above,  the  same  as  on  July  21st,  18G2. 

(11)  Cirrus  above;  ballocn  quite  full;  gas  coming  out;  opened  valve;  Tyne  visible 
almost  to  its  source ;  clouds  piled  up  in  heaps  around,  above,  and  below  us,  peak  upon  peak ; 
a  vorv  dark  cloud  with  a  little  blue  in  it. 

(lz)  Wind  blowing  in  our  faces ;  clouds  piled  up  in  heaps  around  us ;  blue  sky  above  us ; 
opened  valve. 

(13)  Undoing  the  grapnel ;  cirrus,  cirrocumulus,  and  a.  blackish-brown  stratus  above ; 
clouds  of  all  shapes  and  sizes ;  masses  of  cumulus  in  distorted  TorniH. 

(14)  Let  grapnel  down ;  can  see  Newcastle. 
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Table  I. — Meteorological  Observations  made  in  the  Fourteenth 


1* 

Time* 

Siphon  Barometer. 

Aneroid 

Barometer, 

No.  a. 

Height  above 
•ea-le*el. 

Dry  and  Wet  Ther- 

Routing 

corrected 

and  reduced 

Att 
Therm. 

Dry. 

Wet. 

to  aa°  Fahr. 

h    m    ■ 

in. 

0 

in. 

feet. 

0 

j> 

6  29 "  30  pan. 

22*  IO 

8,033 

340 

285 

(1) 

6  29  50  „ 

(8.033) 

6  31     0  „ 

22*  IO 

8,033 

340 

285 

6  32     0  „ 

22*20 

7,912 

340 

28-5 

0) 

6  32  30   ,, 

22-20 

7,912 

340 

28*5 

6  33     0  „ 

22-35 

7»770 

350 

30-0 

(3) 

6  33  3°  »» 

(7,696) 

6  34    0  „ 

22*45 

7,621 

36*0 

32-0 

(4) 

6  35    0  „ 

(7,48o) 

6  35  3o  >, 

22*70 

7.3*7 

365 

32-0 

6  36    0  „ 

22*90 

7,i*4 

37*2 

33"* 

(5) 

6  37    0  „ 
6  37  10  „ 

23-00 

7,022 
(6,980) 

380 

335 

a 

6  37  3o  » 
6  38  30  „ 

23-IO 

*3'3* 

6,898 
6.626 

38-5 
38-3 

34-2 
34* 

6  39    0  v 

23-50 

6,404 

38*2 

34** 

6  40    0  „ 

23-65 

6,233 

32'5 

34* 

6  40  10  „ 

2370 

6,176 

385 

345 

6  42    b  „ 

23-95 

5,891 

382 

351 

6  42  30  r, 

24-40 

5,389 

38-5 

35-0 

W 

6  43     0  » 

2440 

5,389 

385 

35-0 

6  43  3°  » 

*4*55 

5,*35x 

38-5 

34'8 

00 
(11 

6  44  20  „ 

(4,927) 

^  44  3°  » 

24-92 

4,865 

390 

36-1 

6  45    0  „ 

25*00 

4,784 

39*5 

37*2 

(12 

6  45  30  „ 

25-30 

4>45* 

395 

37*i 

(13 

6  46    0  „ 

25-50 

4-*3* 

405 

37-8 

(14 

6  46  15   „ 

25-70 

4,009 

4»*5 

38-5 

(15 

6  47    0  „ 

2590 

3,787x 

42-1 

4o*5 

(16) 

6  47  10  „ 

(3,685) 

6  47  30  „ 

26*20 

3,48o 

42-1 

40*8, 

6  48    0  „ 

26-41 

3,264 

42-8 

41*2 

6  48  10  „ 

26-65 

3,oi8 

431 

428 

(17) 

6  48  20  „ 

26-71 

*»957 

438 

421 

(18) 

6  48  30  „ 

(2,908) 

6  49    °  » 

26*90 

2,762 

441 

430 

6  49  3°  » 

27-20 

2,466 

45** 

44' 

- 

6  49  45   9 

*7'35 

*»3J7 

45* 

450 

2. 


4. 


(1)  Cricket  ground  at  Newcastle,  the  place  we  left,  risible ;  rainbow  seen  between  lower 
cumulus  and  upper  clouds ;  sense  of  warmth ;  small  patches  of  cirrus. 

(2)  Can  see  rainbow  again ;  over  cumulus  in  rocky  heaps ;  sun  shining  on  us  ;  can  see 
Newcastle  tkrough  break  in  clouds.  Colour  of  clouds  opposite  to  the  sun :  Top  (1)  brown 
stratus ;  (2)  bluish-black  stratus ;  (3)  darker  bluish-black  stratus ;  (4)  thin  layer  of  white 
cumulostratus ;  (5)  greenish-brown  stratus ;  (6)  uniform  rocky  clouds  forming  the  base  of 
everything.  (3}  JBlue  sky  above ;  wind  felt  in  our  face. 

(4)  Uniform  rocky  clouds  below  us.  Colour  of  clouds  under  the  sun:  Top  (1)  brown 
stratus ;  (2)  dark-blue  stratus ;  (3)  whitish-greyish  black  stratus;  (4)  uniform  rocky  cumulus. 

(5)  Perfectly  quiet ;  cumuli  visible,  apparently  resting  on  the  earth.  Colour  of  clouds 
opposite  to  the  sun:  Top  (1)  brown  stratus;  (2^  bluisn-brown  stratus;  (3)  rocky  brown 
cumulostratuB;  (4)  bluish-black  stratus ;  (5)  uniform  base  of  rocky  cumulus. 

(6)  Losing  sight  of  the  sun ;  beautiful  gilded  edge  of  clouds  visible ;  travelling  along  over 
a  line  of  railway  in  the  direction  of  Durham ;  wind  gently  •  no  ozone ;  can  see  fields  with 
sheaves  of  corn  through  a  break  in  the  clouds. 
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mometer*  (tee). 


DOT. 


Dew-point. 


Gridiron 
fhermo- 


Dry  and  Wet  Therms,  (aspirated)  • 


Dry. 


Wet. 


Difl. 


Dew- 
point. 


Hygrometers. 


Daniell's. 
Dew-point. 


Regnault's. 
Dew-point. 


Delicate 
Blackened 
Bulb  Ther- 
mometer. 


5*5 


l8'8 


5'5 

l8'8 

55 

188 

55 

188 

S'o 

22'0 

4-o 

26-0 

3*5 

*5*3 

4*i 

*7*3 

45 

27-4 

43 

28*4 

4"» 

286 

4*o 

28*8 

4*3 

28-4 

40 

29*0 

3*i 

31-0 

35 

303 

35 

303 

37 

298 

29 

32*2 

**3 

34*3 

24 

34-0 

*7 

34-8 

3-0 

337 

i-6 

385 

«"3 

39-2 

i*6 

409 

°*3 

424 

»7 

4o*3 

i*i 

4i7 

i'i 

42-8 

0'2 

448 

t38o 


19-5 


28-0 


3*'5 


37'o 

390 

390 
382 

39-0 


39-2 


41*6 


45*4 


35'< 


42*0 
4**5 


430 


8. 


9. 


10. 


11. 


12. 


13.        14. 


15. 


16. 


17. 


(7)  Edge  of  cumulufl  and  brownish  cloud  tinged  by  the  sun.  The  tops  of  the  peaks  of 
the  rocky  clouds  on  nearly  the  same  level  as  ourselves ;  saw  struggling  bits  of  cloud  between 
the  upper  and  lower  stratum. 

(8)  Peaks  after  peaks  of  cloud  (apparently)  rising  up  on  every  side  so  much  as  to  greatly 
confine  the  view;  car  hanging  rather  on  one  side ;  cloud  with  a  little  red  in  it,  not  opposite 
to  the  sun.  (9)  Gas  clearing ;  valve  faintly  seen. 


!10)  In  basin  of  clouds ;  higher  on  three  sides  than  on  the  fourth, 
11)  Gas  clearer ;  netting  visible.  ' 1  rtx  ^  -"■-'-  -  -'-  *  - 


(12)  Getting  into  cloud, 
fid)  Clouds  appear  to  be  rising.  (14)  In  basin  of  cloud;  misty. 

(15;  In  cloud  ;  gas  clearer  still,  but  not  quite  clear. 

(16)  In  white  mist  or  cloud ;  blue  above ;  can  see  earth  clearly,  with  the  river ;  over  a 
railway ;  can  see  two  trains. 

(17)  Over  heaps  of  smoking  lime;  can  see  Lambdon  Castle  with  its  woods;  scaffolding 
poles  visible  surrounding  it. 

(18)  Heavy  leaden  sky  above;  layers  of  detached  clouds  below. 
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REPORT — 1864. 


Table  I. — Meteorological  Observations  made  in  the  Fourteenth 


II 

Time. 

Siphon  Barometer. 

Aneroid 
Barometer, 

Height  above 

Dry  and  Wet  Ther- 

Reading 

corrected 

Att. 

No.  2. 

sea-level. 

Dry. 

Wet. 

£S 

and  reduced 

Therm. 

to  32°  Fahr. 

h    m     • 

in. 

■». 

feet. 

0 

0 

(i) 

6  50     0  p.i 

11.            

(2,061) 

(2) 

6  50  10   „ 

2778 

1,891 

468 

46*2 

6  51     0  „ 

2795 

IJ24 

47-2 

46-8 

6  51  10  „ 

28*25 

1,434 

47-8 

47*0 

6  51  3°  »» 

28*50 

i,i93 

48*2 

47*5 

6  52    0   „ 

2870 

1,003 

490 

48-2 

(3) 

6  53     0  ,» 
6  53  10  „ 

2885 
28*90 

859 
812 

49-8 

490 

6  53  20  „ 

28*90 

812 

5o*5 

50*0 

6  53  3°  » 

2875 

1,050 

51-0 

50*0 

M 

6  54    °  » 

28*40 

1,287 

51*0 

5«*5 

(5) 

6  54  10  „ 

2810 

1,580 

5o'5 

50*5 

6  54  20  „ 

27-90 

1,775 

505 

49*8 

6  54  30  »» 

27-72 

1,954 

5o"5 

48-9 

(6) 

6  55    °  »» 

27-65 

2,024 

49-8 

48*5 

6  55  3o  „ 

27-68 

*,995v 

50-0 

48-0 

(7) 

6  56    0  „ 

(',793) 
(*,597) 

(8) 
(9) 

6  56  30  „ 

6  57  30  », 

28*50 

1,200 

50*5 

50*0 

6  58    0  „ 

28-53 

1,171 

5o-5 

50-0 

6  58  30  „ 

28-80 

009 
840 

51*0 

50*0 

(10) 
(11) 

6  59    °  »» 

28*90 

53*0 

5**5 

6  59  30  », 

29*10 

704 

53-2 

52-4 

(12) 

700,, 

29*20 

635 

53*5 

5*'5 

7     1     0   ., 

29*25 

600 

537 

5*'5 

7     3     °  0 

29*35 

531 

53*8 

(13) 

7    5    0  »» 
7  '5    0  » 
7  *9    °  » 

I  ground  i 

53'5 
53*5 

Meteorological  Observations  made  in  the  F 

iffceenth 

6    0    0  a.i 

n.           

29-58 

/            \ 

7  12    0    , 

29436 

565 

■-a 

l  ■ 

44-2 

43-8 

7  33    0    . 

29-427 

*9'55 

47*2 

46*0 

(14) 

7  36    °    » 

29-459 

*9*55 

47'5 

45*5 

7  42    0    , 

29483 

2955 

\             / 

480 

46*1 

7  43    0    . 

29*176 

73i 

47*0 

45*i 

7  45    °    » 

29018 

879 

46*0 

44-2 

(15) 

7  46    °    » 

28791 

2885 

1,092 

45*2 

44-1 

7  46  3°    » 

28*644 

28-72 

1,270 

451 

43*8 

(10) 

7  47     0    , 

28247 

28-30 

i,853 

45*1 

43-0 

3. 


6. 


(1)  A  uniform  stratum  of  cloud  above.  (2)  Can  see  Castle  clearly ;  sheep  visible. 

(3)  Gas  clearing ;  over  thin  wood ;  can  see  small  village  or  hamlet. 

(4)  In  clouds ;  valve  opened ;  can  see  the  sky,  of  a  greenish  colour. 

(5)  Above  clouds.     Colour  of  clouds:   Top  (1)  deep  greenish  blue;  (2)  bluish  black  ; 
(3)  green  rocky  clouds  ;  (4)  slightly  rocky  clouds.  (6)  In  clouds  again. 

57)  In  clouds  ;  descending  rapidly ;  cannot  see  earth. 
8)  Descending  slowly ;  profound  silence ;  in  white  mist ;  gas  beautifully  clear. 
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mometers  (free). 

Dry  and  WetThcrroi.  (wpirated). 

Hygrometers. 

Gridiron 
Thermo- 

DanielPe. 

Regnault'f- 

Blackened 
Bulb  Ther- 

Diff. 

Dew-point. 

meter. 

Dry. 

Wet. 

Diff. 

point. 

mometer. 

- 

Dew-point. 

Dew-point. 

o 

0 

0 

0 

0 

0 

0 

0 

I 
0            |        0 

o-6 

454 

45-0 

o*4 

4**3 

o-8 

46*1 

48*0 

07 

467 

48*5 

o-8 

47'3 

08 

48- 1 

48-0 

o'5 

455 

505 

I'O 

49*o 

05 

50*0 

50*0 

0*0 

505 

07 

482 

49'° 

1 '6 

47-2 

i*3 

47*  1 

2'0 

45*9 

46-5 

5I'0 

°*5 

49*5 

50*0 

o'5 

495 

50*0 

I'O 

49-0 

°*5 

52*0 

o-8 

516 

51-0 

I'O 

5*'5 

I'2 

51-3 

Balloon  Ascent,  from  Wolverhampton,  September  29, 1863. 

04 

43*4 

446 

44*5 

435 

I'O 

42-4 

43'5 

1*2 

447 

2'0 

43-4 

i*9 

441 

48-0 

l'l 

43-0 

i-8 

42'2 

i*i 

42*9 

i*3 

41-2 

2*1 

407 

45** 

8. 


9. 


10. 


11. 


12. 


13.        14. 


15. 


16. 


17. 


(9)  Can  see  earth  faintly ;  can  hear  children's  yoices ;  can  see  furnaces  and  tramways ; 
Durham  Minster  in  sight  on  a  hill ;  Leamside  Junction  visible. 

(10)  Going  towards  hills  beyond  Leamside.        (11)  Crossed  the  North-Eastern  "Railway. 
(12)  Over  tramway.  (13)  On  the  ground  near  Pittington. 
(14)  Cloudy  sky  ;  wind  S.W. 


(lf>)  Misty  all  round ;  cast  clearest. 
(16)  "  '  --.--•« 


Can  see  the  top  of  a  high  hill ;  query  the  Wrekin. 
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RBPORT — 1864. 


Table  I. — Meteorological  Observations  made  in  the  Fifteenth 


1* 

time. 

Siphon  Barometer. 

Aneroid 

Barometer 

No.  2. 

Height  above 
aea-leTcl. 

Dry  and  Wet  Ther- 

Reading 

corrected 

and  reduced 

Att. 
Therm. 

Dty. 

Wet. 

to  38°  Fahr. 

h    m    ■ 

in. 

0 

in. 

feet. 

0 

0 

(i) 

7  47  5°  *m* 

28*049 

49*0 

2,129 

44'9 
44*8 

43'° 

7  50     0     »» 

27849 

490 

2,197 

43*0 

w 

7  5*     0    » 

26*950 

49-0 

27-00 

2,870 

420 

41-1 

7  5»  J©    ,» 

26451 

400 
480 

26*50 

3»*7* 

415 

39*0 

7  54    0    „ 

26*154 

26*20 

3,685 

40-0 

37'5 

(3) 

7  55     0    » 



(3,8») 

3«'5 

36-5 

7  56    °    »» 

25*859 

46*0 

>93!x 

38*0 

35*8 

(4) 

7  57    0    » 

25*70 

(4>398) 

37*5 

350 

(6) 

7  59    °    » 

24*619 

4*5 

*475 

5»3«4 

352 

32*2 

<s> 

800,, 

24*469 

4*5 

24*42 

5-473 

338 

311 

(7) 

8     1     0    „ 

24*270 

42-0 

5,789 

33*o 

3<>'4 

(«) 

820,, 

23072 
23*873 

24*00 

6,000 

32*2 

29*8 

(9) 

8    2  30    „ 

41*0 

(10) 
11) 

830,, 

23-783 

2381 

6,117 

31-5 

29*0 

840,, 

23-674 

40-5 

6,321 

3i#3 

1 

8    4  3o    » 

(6,375) 

31*0 

29*2 

«5o». 
860,, 

23496 

40-0 

23*52 

6,429 

30*5 

29*0 

in! 

23-528 

23*55 

6.385 

30-0 

285 

8     6  30    „ 

23529 

39-0 

6,385 

30*5 

287 

(IB) 
(17) 

870,, 

23531 

*3*55 

6,385 

29*0 

27*8 

880,, 

(18) 
(19) 

890,, 

23-382 

37*0 

23*40 

6,647 

295 

278 

8  10    0    „ 

23*362 

37-0 

6,659 

29-3 

*7*5 

8  11     0    „ 

23*103 

36-5 

23*12 

6,966 

20*O 
28*5 

27*1 

(20) 

8  11  30    ,, 

22*884 

36*0 

22*85 

7,201 

26*0 

(21) 

8  12    0    „ 

22734 

36-0 

7,436 

28-0 

257 

m 

(23) 

8  13    0    „ 

22485 

36*0 

22*50 

7,671 

27*2 

25*0 

8  14    0    „ 

22*387 

35*° 

7,806 

26*0 

241 

8  15     0    „ 

22188 

34'5 

8,024 

26*0 

24*0 

(24) 

8  16    0    „ 

22*109 

34'o 

22*12 

8,041 

26*0 

24*0 

(25) 

8  18    0    „ 

21-999 

22*OI 

8,*59 

27*0 

251 

8  19    0    „ 

21*909 

8,364 

26*5 

24-8 

(26) 

8  20    0    ,f 
8  *o  30    „ 

21*840 

34-0 

2185 

8,446^ 
(8,475) 

26*2 

248 

(£> 

8  ai     0    „ 

21*790 

8,5<>4 

25*0 

32*0 

(28) 

8  21  30    „ 

21*690 

335 

8,621 

25*0 

32*0 

(29) 
(30) 

8  22    0    „ 

21*590 

33*0 

2I*50 

8,726 

*4*5 

32*0 

8  aa  30    „ 

(8,726) 

8  23     0    „ 

21*511 

330 

21'48 

8,819 

235 

£J! 

8  24    0    „ 

21*192 

9,  "93 

215 

(32) 

8  25    0    „ 

21*142 

33*5 

9,^5* 

213 

1. 

2. 

3. 

4. 

5. 

6. 

'  7. 

(1)  Ai 

agisted  Mr.  CorweU 

in  lowering 

thegrapr 

eh 

(2)  Si 

(4)  Tl 

in  faint 

(3)  Mis 

ty  orer  th 

e  earth. 

le  sun  is  not  vwiWc 

>. 

(5)  The 

fines  fron 

1  BtoGrvis 

ible;  skv 

spectrum. 

(6)  Jc 

srks  in  the  balloon ; 

the  line  F 

is  beautif 

ully  define 

(d;  cannot  1 

leeA,  and 

can  jiirt 

ill' 


sky  spectrum. 
No  ozone  by  paper.  (8)  No  sun ;  no  ozone  by  powder. 

Mist  in  straight  lines  in  places,  and  spread  out  in  other  places ;  very  misty  on  tlio 
earth  everywhere.  (10)  Valve  opened.  (11)  Gas  cloudy. 

(12)  Clouds  above  and  below.  ~" 

(14)  B  to  G ;  sky  spectrum. 
(16)  Fine  view  to  the  E. ;  no  sun. 
(18)  Gleam  of  light 


(13)  Clouds  "very  high  above  us. 

(15)  Sand  out 

(17)  Gas  heavy;  sand  out. 
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(free). 


Diff< 


Dew-point. 


Gridiron 
Thermo- 
meter. 


Dry  and  Wet  Therm*,  (—pirated). 


Dry. 


Wet 


Diff. 


Dew- 
point. 


Hygrometer*. 


Darnell's. 
Dew-point. 


Regnanlt'f. 
Dew-point. 


Delicate 
Blackened 
Bulb  Ther- 
mometer. 


3 

o-9 
**5 

a*o 

2*2 

*'5 
3*o 

27 
2«6 

*'4 
*'5 

iV 

3 

v% 

17 
r8 
i«9 
*'5 
**3 
2*2 

1'9 

2*0 
2*0 

i'7 
»*4 


408 
40-9 
400 

359 
34** 
33'7 
32-8 
31-6 
27-5 
286 
25*2 
24-4 

22*9 

243 
259 
238 
25-7 
*34 

247 

2I"3 

20'2 

'I* 
15-2 

138 
138 
164 

167 

179 


4'*5 


37*5 


45-0 


375 


43-0 


352 


2-3 


407 


32*1 


29-5 


26*2 


27*0 
26*5 


248 
24*6 


2*2 

»9 


H7 


25*0 
24*0 


41-0 


355 
[no  dew, 
38-0 


26*0 


26*5 

21 'O 

21  "O 

20*5 


15-0 


I50 


»5'5 


43'° 


36-0 
34-2 


32*0 
31-8 

31*5 
31*0 


29*2 
28*1 


27*2 


8. 


9. 


10. 


11.        12. 


13. 


14. 


15. 


16. 


17. 


(19} 
(20) 
(22) 
(24) 
(25) 


Balloon  is  quite  foil,  and  on  examination  appeared  to  be  quite  sound. 
Faint  gleams  of  light,  (21}  Cannot  get  any  dew  on  Regnaulfs  hygrometer. 

Gun  heard.  (23)  Over  a  town ;  can  see  two  spires. 

Apparently  moving  more  south 

Dense  clouds  above  us,  very  high  indeed ;  there  are  two  layers  below  us. 
6)  A  yery  winding  canal.  (27)  Temperature  of  gas  29°-o  in  nook  of  balloon. 

(28)  Temperature  of  gas  in  balloon  29}°.  (29)  Gas  clearing  a  little. 

(30)  No  sun  here,  but  is  Rhining  on  the  landscape  oyer  a  large  space  about  30  miles  distant, 
which  appears  yery  bright  in  contrast  with  all  around. 

!31)  Many  clouds  apparently  on  the  pound ;  twelve  cumuli  in  a  patch. 
32)  Detached  cumuli  apparently  resting  on  the  ground,  like  huge  swans  in  some  places,  in 
others  as  if  there  had  been  a  simultaneous  discharge  of  heavy  ordnance ;  three  distinct  layers 
of  cloud. 
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REPORT — 1864. 


Table  I. — Meteorological  Observations  made  in  the  Fifteenth 


Time. 


Siphon  Barometer. 

Aneroid 

Reading 

At*. 

Barometer, 

corrected 

No.  S. 

and  reduced 

Therm. 

to  33°  Fahr. 

in. 

0 

in. 

21*090 

340 

21*00 

20*895 

31*0 

20-00 

20*547 

30*0 

20*002 

*7'5 

20*00 

19-902 

27-3 

1990 

19*802 

27*2 

19*702 

27*2 

1970 

19552 

2*6*8 

19523 

26*0 

19303 

I930 

i9'*53 

26*0 

19105 

I9'IO 

18*905 

18756 

1870 

18705 

18*705 

18706 

*4*5 

1870 

18*606 

245 

i860 

18506 

24*5 

18*507 

24*0 

1850 

18-307 

24*0 

i8*357 

24-0 

18*560 

18633 

l8*62 

18714 

18548 

180 

18*50 

18*618 

18*318 

18*30 

.  18318 

18*30 

18315 

18*315 

1830 

Height  above 
aea4«vel. 


Dry  and  Wet  Ther- 


Dry. 


Wet. 


(2) 
(3) 


(5) 
(«) 


(7) 

k\ 
W 

(10) 
(11) 
(12) 

(13) 


h    m  • 

8  27  o 

8  28  o 

8  29  30 

8  30  o 

8  32  o 

8  33  o 

8  34  o 

8  34  40 
8  35     o 
8  36 
8  37 
8  38 
8  39 
8  40 
8  41 
84a 
843 
8  44    - 
8  44  30 

8  45  o 
8  46  o 
8  46  30 
8  47  o 
8  48  o 
8  48  30 
8  49  o 
8  50  o 
8  51  o 
8  52  o 
8  52  30 
8  53  o 
8  54  o 
8  54  3o 
8  55  o 
8  57 
8  58 

8  59 

9  o 
9  * 
9  * 
9  * 


o 
o 
o 
o 
o 

15 

30 


feet. 

9»3 10 

9,563 

10,005 

(10,300) 

10,646 

10,785 

10,924 

(11,082) 

11,062 


(".o75) 
11,082 
11,127 
11,592 
11,654 
11,857 
12,113 
12,305 
12,416 
12,416 

(12,415) 

(n,4i5) 
12,414 
12,800 


12,857 
12,857 
12,972 
12,900 
(12,800) 
12,666 

i*>533 
12,818 
12,818 
12,704 

12,593 
12,926 
12,926 
12,926 
12,926 
12,926 


aro 
215 

21*1 

i8-"i" 
17-2 

17-0 

17*5 

'7*5 
1 62 
16-5 

1 6*2 

16*0 
16*0 

15*5 
138 
12*2 
130 


142 
13*0 

16*2 

16*0 
16*0 

ir» 
17* 

*7'5 

17-5 

17*5 
14*0 
115 
n-8 


18*5 

14*2 
141 
139 

14*2 

14*1 
141 
142 
14*0 
140 
14*0 
148 
125 
1 1-5 

12*1 


125 


I5'0 


I7*0 

16*9 

16*9 

*3'5 
115 
115 

I2'0 


1. 


2. 


5. 


6. 


!1)  A  faint  sun ;  the  liquid  in  the  actinometer  did  not  more  at  all ;  wind  below  apparently. 
2)  A  faint  sun ;  .examined  everywhere  with  small  spectroscope ;  the  spectrum  the  same  as 
on  the  earth. 

(3)  Looks  like  a  beautiful  garden  at  places  from  20  to  30  miles  distant,  upon  which  the 
sun  is  shining  brightly ;  in  some  places  the  sun  is  shining  on  beautifully  curved  clouds. 

(4)  Gleam  of  sun.  (5)  Beautiful  bed  of  clouds ;  beautiful  blue  tinge  oyer  clouds. 

(6)  Clouds  a  mile  above  us  at  least. 

(7)  Passing  a  large  town  ;  query  Nottingham  or  Ashby  de  la  Zoueh. 

(8)  Ozone  powders  — 4;  dotted  clouds.  (9)  lco  on  water. 
(10)  Moving  straight  for  the  Wash.                      (11)  No  sun. 
(12)  Image  of  the  sun  iaint                                  (13)  Gun  heard. 

(14)  Clouds  above.  (1">)  Clouds  far  above  us,  at  least  a  mile. 
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i  (free). 


Dia\ 


1-6 
39 

r» 

31 

33 

3'4 
*'i 

*'3 
a*2 

**o 
**o 
07 

«*3 
07 
0-9 


08 
o-6 

05 

O'O 

0-3 
°*5 


Dew-point. 


07 

—  14*0 

-  9*4 

-  97 

—  io*9 


-u-8 

-  2-0 

-  3*4 
■  *7 
•   « "4 

-  1 '4 
9*5 
*'4 
61 

5*o 


5-8 


125 

xi-S 

«'S 

92 

"g-'i" 


Gridiron 
Thermo- 
meter. 


17-2 
»7*5 


x6'o 


160 


128 


Dry  and  Wet  Therms,  (aspirated). 


Dry. 


Wet. 


Dig. 


Dew- 
point. 


Hygrometers. 


DanieU's. 
Dew-point 


5-0 


60 


30 


SO 
7-0 

4*5 


13*5 
105 


ia-5 
130 

»3*5 
n#o 

ii-i 


Regnanlt's, 
Dew-point. 


Delicate 
Blackened 
BuIbTher- 


23*0 
1 84 


125 


165 

17*0 
162 


20*0 
19*5 


20*9 
13*0 


a 


9. 


10. 


11.      12. 


13. 


14. 


15. 


16. 


17. 


(16}  Stratus  clouds,  some  on  our  level,  and  some  at  a  higher  elevation. 

(17)  The  aetinometer  reading  decreased  on  exposing  the  chamber  of  the  instrument. 

1 18)  A  very  great  variety  of  clouds. 

(19)  Stratus  on  our  level ;  sixteen  distinct  cumuli  resting  apparently  on  the  earth ;  like 
the  smoke  on  discharging  ordnance ;  dark  shadow  on  the  ground. 

(20)  Beautiful  tinge  of  blue. 

(21)  Seas  of  white  rocky  cloud ;  mist ;  patches  of  light  on  the  earth. 

(22)  Smoke  streaming  up  to  a  height  of  1£  mile ;  counted  forty  separate  cumuli,  appa- 
rently resting  on  the  earth. 

(23)  Gas  clear ;  examined  balloon  internally  for  holes  or  rents. 

(24)  Gas  clear ;  examined  the  balloon  internally  for  rents ;  the  dome  of  the  balloon  appeared 
greatly  increased  in  size ;  does  looking  through  a  volume  of  gas  apparently  enlarge  objects? 

1864.  P 
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R1POBT— 1864. 

Tablb  I. — Meteorological  Observations  made  in  the  Fifteenth 


1! 

Time. 

Siphon  Barometer. 

Aneroid 

iarometer, 

No.*. 

Height  abore 
eea-lerel. 

Dry  and  Wet  Teer- 

Reading 
corrected 

A*.       ' 

Dry. 

Wet. 

3* 

and  reduced 
to  32°  Fahr. 

Therm. 

b    m    ■ 

in. 

• 

in. 

feet. 

0 

0 

$ 

920  ajn. 

18*265 

".975 

9    3P 

ii 

18-215 

1 8 '20 

13,025 

I5*o 

•'+1 

14*8 

8 

940 

M 

18*215 

13,025 

15-0 

9    5    0 

»l 

18*215 

1820 

13,025 

150 

148 

(5) 

970 

!» 

18*215 

13,030 

15*0 

980 

»» 

18*215 

13,160 

16-0 

(7) 

990 
9  10    0 

»» 



18*105 

i3i*79 

151 

*4*5 

(«) 

9  10  30 
9  11    0 

»» 

18-065 

13,321 

150 

*4*5 

(9) 

(10) 

9  11  15 

»» 

(13,602) 

9  12    0 

»» 

17-815 

13,882 

*4*5 

14*0 

9  12  30 

l» 

(ii) 

(12) 

9  13    0 

It 

17*645 

24-0 

14,218 

lVl 

9  14    0 

it 

17-663 

24*0 

14,096 

12*8 

12*4 

9  15    0 

II 

177*3 

24*0 

17-70 

*3»79* 

12*2 

11*2 

(18) 

9  16    0 
9  17    0 

l> 
II 

I77«3 

24-0 

13,805 

*4*5 
*4*5 

zyo 

(14) 

9  18    0 

15 

9  20    0 

II 

17613 

*  3»695 

i-o 

.N 

9  22    0 

II 

17613 

13.695 

80 

17) 

9  23    0 

II 

17*613 

*3»695v 

7*» 

J» 

9  24    0 

II 

(13.738) 

...... 

(19) 

9  25    0 

II 

I7*5i3 

13,982 

5*0 

9  27    0 

II 

17513 

21*0 

13.98* 

3*5 

9  28    0 

II 

17*643 

21*0 

13,807 

3-0 

(20) 

9  29    0 

II 

I7*5X3 

20*0 

13.98* 

**5 

2*0 

9  31    0 

II 

16-514 

19*0 

I5»5*7 

2-0 

i*o 

py 

9  32    0 

II 

16*013 

16,284 

1*2 

0*2 

N 

9  33    0 

II 

15-815 

l8'0 

16,590 

o-o 

9  34    0 

II 

17*317 

....« 

14,295 

9  35    0 

II 

17*417 

17-30 

*4»*35 

4*5 

9  36    0 

II 

17-417 

14,219 

7*5 

^ 

9  38     0 

„ 

17*5*7 

18*0 

17*50 

i4»*75 

6*o 

5'9 

Hi 

9  40    0 

l» 

^ 

9  41    0 

II 

17*417 

|     i4t*°3 

5'5 

22 

9  43    © 

II 

17*618 

17-60    |     13,897 

6*o 

4'9 

(*/) 

9  44    0 

II 

17*618 

17*5 

*3>*97 

1 

1.  2.  3.  4.  5.  6.  7. 

(1)  Shadow  of  cloud  upon  mist  very  fine ;  earth  has  a  violet  oolour. 

(2)  Sun  bringing  mist  up  vertically. 

(3)  The  sun  was  shining ;  the  increase  of  scale  reading  in  one  minute  by  the  actinometer 
was  5  divisions. 

(4$  Clouds  abore ;  a  bright  sun ;  actinometer  increased  4  divisions  in  one  minute. 
(5)  Clouds  above  us  still ;  the  sun  was  bright;  actinometer  increased  7  divisions  in  one 
minute,  and  fell  3  divisions  in  the  shade  in  one  minute. 

J  Stratus  on  our  level.  (7)  Crossing  a  river;  query  Trent 

Sand  out ;  suspect  the  direction  of  the  wind  changed  here. 
A  shrill  whistle  up  the  balloon  was  followed  by  a  ringing  sound  for  10  seconds,  after- 
passing  down  the  balloon. 
(10}  The  an*  is  very  nearly  saturated ;  clouds  above  us  still. 
(11)  Sun  shining;  spectrum  everywhere.        (12)  B  to  G;  P  very  distinct ;  skyspectrum. 

il3)  Water  applied  to  Wet-bulb  Thermometer ;  no  osone  paper  coloured  anywhere. 
14)  Sun  shining  on  Gridiron  Thermometer, 
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(free). 


Diff. 


Dew-point. 


Gridiron 
Thermo- 


Dry  and  Wet  Thenna.  (aspirated). 


Dry. 


Wet. 


Diff. 


Dew- 


Hygrometera. 


Daniell'a 
Dew-point. 


Regnault'a. 
Dew-point. 


Delicate 
Blackened 
Bulb  Ther- 


o*5 


o-6 
°'5 


04 
i*o 


io-4 
'3*3 


o'S 

I'O 


98 
io*6 


93 
35 


13*0 


5«o 


140 

7** 

u-5 

12*0 

13-0 
115 

ii-i 


—  40 

—  7-0 

—  IO'O 

—  IO'O 

—  IO'O 


15-0 

165 

19*0 


1  *a 

4*5 

4-0 

4'5 
3"o 


i3'i 

I2'2 


6-o 
4*6 
3-0 


IO'O 

8-5 


8-S 


a 


9. 


10. 


11.        12.        13.        14 


15. 


1& 


17. 


H5)  Blue  sky ;  aotinometer  increased  5  divisions  in  one  minute. 

(16j  Sun  spectrum  H  clear,  dark  beyond.  (17)  Son  spectrum  A  dear. 

(18)  Many  lines  in  sun  spectrum. 

(19)  Lines  clear  and  numerous  in  the  sun  spectrum,  extending  from  A  to  beyond  H. 

(20)  Filled  bag  with  air. 

(21)  Opened  valve,  gas  expanding  rapidly ;  filled  bags  with  air ;  saw  outline  of  coast 
through  a  break  in  the  clouds  from  N.  ofx armouth  and  to  the  West 

522}  Opened  valve. 
23)  Sun  shining  brightly ;  increase  of  7  divisions  in  the  aotinometer  scale  in  one  minute. 
24)  The  sun  spectrum  extended  from  A  to  far  beyond  H,  and  was  very  beautiful. 

(25)  Packed  up  Regnault's  Hygrometer ;  opened  valve ;  gas  expanding  rapidly. 

(26)  line  H  in  the  spectrum  clear  and  vivid ;  beautiful  ring  on  black  bulb  of  Hygrometer ; 
packed  up  Dry  and  Wet  aspirated. 

(27)  The  sun  spectrum  very  vivid  and  very  long,  H  made  up  of  fine  lines ;  moving  directly 
toward*  the  Wash. 
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REPORT — 1864. 


Table  I. — Meteorological  Observations  made  in  the  Fifteenth 


V 


(i) 


W 


(5) 


(6) 


Time. 


h  m 
9  45 
9  4^ 
'9  47 
9  48 
9  49 
9  49 


9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

10 

10 

10 

10 


10    3 


(») 

10  3 

10  4 

10  4 

(10) 

10  5 

10  5 

10  6 

10  6 

xo  7 

10  7 

10  8 

All 

10  9 

(12) 

10  11 

10  13 

10  13 

(13) 

10  14 

10  15 

10  15 
10  16 

(14) 

10  17 

10  19 

(15) 

10  19 

10  20 

10  21 

<|g> 

10  23 

(IV) 

10  30 

o  a.m. 

o  „ 

o  „ 

o  „ 

o  „ 

3°  » 

o  „ 

o  „ 

o  „ 

o  „ 

o  „ 

3°  » 

o  „ 

30  »» 

o  „ 

30  »» 

o  „ 

o  „ 

o  » 

30  ft 

o  „ 

o  ,» 

30  » 

30  „ 

o  M 

30  „ 

o  f. 

30  „ 

o  „ 

30  „ 

o  .» 

o  •» 

o  „ 

30  „ 

o  „ 

30  „ 

o  ,» 

'o  „ 

o  •» 

o  >» 

o  „ 


Siphon  Barometer. 


Reeding 

corrected 

end  reduced 

to  3*°  Fehr. 


in. 
17*468 


17-418 
17318 
17-518 


17*117 
17-117 

17-318 
17-518 
17718 


I77I8 
17-818 
i8'ii8 

18*619 
18719 
18-919 
19-069 
19*210 


19-210 
20*410 
20*660 
20*909 


21-309 
21-509 
21*909 
22*109 
22*659 
22*809 
24-398 
24*888 
25-492 


25-992 
26391 
26*689 
27-007 
27-881 
27-981 
27-979 
27777 
28-471 


Att. 
Therm. 


Aneroid 

Barometer, 

No.  2. 


0 

in. 

17-30 

17*00 
17*10 

17-80 

•••••• 

18*70 

23*0 

19-20 

20*20 

24*0 

20*65 
20*90 

2X'90 

295 

32-0 

255O 

33-0 
340 

Height  above 
aea-lereJ. 


feet. 

14,224 

14,190 

'4»*55 
14,308 

I4.03' 


»3.i75 

'3.'75 
'4»459 
'4.347 
'3.947 
('3.947) 
'3.947 
'3.747 
'3.33* 

12,642 
12,504 
12,225 
12,030 
11,834 
(10,964) 

'o»534 

10,284 

10,084 

9,671 

(9-4*5) 
9»«79 
8,933 
8,439 
8,209 
7,626 
7»396 
5.6i3 
5.078 

4.438 
3.933 
3.5*9 
3»**4 
2,828 
2,039 
1,881 
i,88i 

'.717 

1460 

ground. 


Dry  and  Wet  Tber- 


D17. 


9-0 
9'3 
9*5 
115 
13*0 

'39 
141 
151 
131 
132 
'3*5 
'3*5 
132 
132 
141 

17-0 
17-2 

'7*5 
17*2 

'7*5 
'9*5 

21'0 
22'0 
23*2 
23*0 


2J-2 
20*O 
26-5 
27*0 
29*0 
31-0 

345 
35* 
36-0 

37** 
39-2 

395 
412 
42*0 

47-0 

48-0 
480 
50*0 


3.  4.  6.  6. 

(2)  Can  see  50  miles  of  coast  well. 


Wet. 


rs 

82 

8-6 

ii-o 

ii*3 

'3*2 

1 3'5 
141 
12*6 
12*1 
1 1-9 
1 1*0 
ii-o 
10-5 
ii-o 

'4*5 
15-0 
150 
'4*5 

161 
'6*5 
'7*8 
1 8-x 
19-0 

20-5 

21 -O 
21*0 
21*1 

*4| 
26-8 
3C9 
30-9 
311 
311 

33-0 
330 

*3'5 
33-8 

37*5 

40*0 
40-5 
45'° 


7. 


fl)  Ghin  again  heard.  %_f  _  _  jw  __w  va  ^^  „w# 

(3)  Supposed  to  be  about  10  miles  from  the  mouth  of  the  Wash ;  we  cannot  go  higher, 

(4)  An  increase  of  8  divisions  in  the  reading  of  the  actinometer  in  one  minute,  in  full 
rays  of  the  sun. 


(5)  An  increase  of  7 dMum  in  the  readmg  of  the  actmometer  m  one  inmute,  in  f ull  rajs 
Sf  2m\anr  Uwn  ?z  *  divisions  in  one  minute. 

roone.      (S)  Ozone  powc 
(11)  Sun  warm. 
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(»)  A  railway  teen.  (10)  Balloon  oollapaiog.  (11)  Son  warm. 
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(free). 


Dm*. 


i"5 
i'i 
o#9 

°S 

07 
07 
o-6 

X'O 

°'5 

VI 

1 -6 

**5 
2*2 
27 
3' 

*'5 
2-2 

**5 
27 

3*4 
4'5 
4-2 

5» 

4-0 

47 
5'° 
S'5 
59 
4'5 
4'* 
36 

4*3 
I9 

6*2 

6-5 
77 
82 

95 

80 

7*5 
50 


Dew-point 


7-2 

6.9 

7*8 

64 
8-8 
3'6 

-  0-5 

-  8-4 

-  6-0 
-10*4 
-13*0 

-  47 

-  17 

-  4-0 

-  60 

-  87 
-144 

-  99 
.139 

-  6'x 

-  5*5 

-  40 

-  69 

"  5*9 
82 

15*5 
249 
241 
23-8 
22-5 
249 
24-6 
23-8 
237 
268 

31*2 
32-3 
397 


Gridiron 
Thermo- 
meter. 


Xl'5 


138 
>3*5 

»7'5 


29*0 
3>*5 


Dry  and  Wet  Therm*,  (aapirated). 


Dry. 


Wet. 


Diff. 


Dew- 
point. 


Hygrometers. 


Daniell'e. 
Dew-point. 


3*o 

2'0 

"i:o 

8-o 


7-0 

o-o 
-  3-0 

-"to 


5'o 
5'° 


25*0 


25*0 


Dew-point. 


Delicate 
Blackened 
BulbTher- 


I7*I 
IO'O 

189 
18-9 
152 
150 

17-2 

»7*5 
19*0 
21  *o 


25*2 
27*0 

28-5 

295 
30-0 

319 


390 
39-1 


492 
490 
53*o 


14. 


15. 


16. 


17. 


8.  9.  10.  11.        12.        13. 

(12)  The  readings  of  the  actinometer  increased  20  divisions  in  one  minute  in  full  rajs  of 
the  sun. 

(13)  Packed  up  Aneroid  Barometer ;  trees  are  bending  before  the  wind ;  there  seems  to 
be  a  gale  below. 

(14)  Packed  up  Daniell's  Hygrometer ;  the  reading  of  the  actinometer  increased  25  dir. 
in  one  minute,  and  again  25  divisions  in  one  minute ;  can  hear  the  barking  of  a  dog. 

(15)  The  wind  rough. 

(16)  Packed  up  all  the  instruments ;  on  the  ground  at  Temple  Bruer,  6  miles  from 
Bleaford.  (17)  The  increase  of  the  actinometer  in  one  minute  was  48  divisions 
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REPORT— 1864. 


Table  I. — Meteorological  Observations  made  in  the  Sixteenth 


Tim*. 

Siphon  Barometer. 

Aneroid 

Barometer, 

No.  2. 

Height  above 
•ea-lerel. 

Dry  and  Wet  Thor- 

Beading 

corrected 

and  reduced 

Att. 
Therm. 

Diy. 

Wat. 

to  32°  Fahr. 

h    m     • 

in. 

0 

in. 

feet. 

0 

0 

(i) 

300  p.m. 

3  3°    °    « 

4  °     °      n 

*9'35 

*9'34 
2929 
29*30 

53*8 

48*6 

(2) 

4    5    °    » 
4  *7    0    « 
4  a8  30    „ 

29*23 
2932 

53*0 
54*5 

49*2 
49-2 

(8) 

4  *9    °    » 

4  *9  3°    »» 

29*12 

426 

53-0 

4T9 

4  3°    °    »» 

28*70 

845 

52*0 

468 

(4> 

4  30  3°    »» 

28*42 

899 

50*0 

45'5 

4  3*    0    » 

2792 

i>573 

48-2 

44i 

4  3'  40    w 

2770 

1,748 

47*8 

430 

4  3i  So    » 

27*60 

1,887 

47*4 

42*8 

4  3*    °    »» 

27*50 

1,984 

468 

4*5 

4  3*  "5    » 

*7*35 

*,i3i 

46*0 

42*0 

(8) 

4  3*  3°    »» 

27*20 

2,279 

45'* 

411 

4  3*  45    « 

27*08 

*»399 

44*8 

40-5 

$ 

4  33    0    » 

27*00 

*»474 

43'5 

40*0 

4  33  3o    M 

26*42 

3»o6o 

42*0 

38-4 

W 

4  34    0    » 

25-80 

3.700 

41-0 

37'* 

4  34  30    »» 

25*70 

3.805 

40*8 

36*8 

4  35    0    » 

25*62 

3.878 

40*5 

365 

(11) 

(12) 

4  35  3o    n 

25*40 

4,114 

39*2 

35* 

4  36    0    „ 



25*20 

4.«9x 

37*5 

33'° 

4  37    0    » 

(5»*oo) 

(13) 

4  37  30    »• 

.„... 

*3'95 

5.$7* 

34*2 

315 

(14) 

4  38    0    „ 

24*10 

5.499 

33*0 

30*5 

4  38  3o    >» 

2400 

5.6o5 

32-5 

297 

4  39    0    » 

23*90 

5.7«7 

32*0 

29-5 

(15) 

4  39  30    » 

23*40 

6,277 

3 1*5 

28*2 

4  39  45    »» 

2331 

6,378 

31-3 

28*4 

(16) 

4  40    0    „ 

23*20 

6,506 

31*2 

28-5 

4  40  30    „ 

23*10 

6,619 

3i-a 

285 

WJ 

4  4i     0    „ 

23*00 

6,732 

31*0 

285 

(18) 

4  4i  3o    „ 

2295 

6,796 

31*5 

28*7 

44*    0    « 

2275 

7.030 

31*8 

28*9 

4  4*  30    », 

(19) 

4  43    ©    »t 

22*62 

7.184 

31*0 

27*1 

4  43  3o    „ 

22'6o 

7,i93 

30*5 

27*1 

fill 

4  44    0    „ 

22*6o 

7.193 

29-5 

27*1 

(21) 

445    0    » 

2255 

7.*5* 

29*2 

27-1 

(22) 

4  46    0    „ 

22*52 

7,303 

29*0 

27*1 

(23) 

4  46  30    ,» 

22*50 

7,310 

30*0 

27*1 

(24) 

447    0    » 

22*55 

7,267 

31*5 

27*2 

1.                    2.               3.              4. 

5. 

6. 

7. 

(2)1 

/lear  sky  generally ;  fine  wind  S.B. 

Joth  the  Gridiron  Thermometer  and  the  Blackened 

Bulb  Therm 

ometer  w< 

we  broken 

just  be! 

ore  leaving. 

— Ta  j._i:_.. 

.*  j. i. 

(3)  Left  t 

/k\   a\ 1 

he  earth. 
~„ji 

(4)  A  rery  rapid  decline  of  temperature. 


6)  Gulden  sunset ;  colours  very  intense, 

}S)  Rising  quickly. 

10)  Temperature  falling  quickly  again. 
(12)  The  mouth  of  the  Thames  visible,  and  surrounding  coast. 
(13}  The  sea  beyond  the  mouth  of  the  Thames  visible. 
(14)  Gas  like  smoke  on  coming  out  of  the  lower  valve  or  neck  of  balloon. 


Sky  cloudless  except  near  the  horisen. 
Sand  out. 

Wind  ohanged  from  S.E.  to  S. 
(11)  The  Thames  visible  to  he  mouth. 
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Balloon  Asoent,  from  the  Crystal  Palace,  October  9, 1863. 
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i  (to). 


Dift 


Daw-point. 


5** 
3'8 

46*0 

53 

441 

5*1 

4** 

5'* 

41*5 

4*5 

407 

4"i 

396 

4? 

377 

4* 

377 

43 

377 

4*o 

37*4 

4*i 

364 

4*3 

35*6 

3*5 

359 

3-6 

33'9 

3'8 

32-41 

3r8 

4*o 

4*o 

3**4 

3-6 

308 

45 

26-8 

ay 

26*9 

**5 

*5'5 

a-8 

238 

*'5 

24*2 

33 

20*0 

*'9 

21*0 

*7 

22' 3 

%n 

217 

*'5 

22*2 

a-8 

21*8 

2-9 

22*0 

3*9 

16*9 

3*4 

17*2 

*4 

191 

a*  i 

X9'8 

I#9 

20*2 

*9 

i8'o 

43 

165 

Gridiron 
Thenno- 


D17  and  Wet  Therm*,  (aspirated). 


Dry. 


Wet 


Dift 


Dew. 
point. 


H  j  groineten. 


Daniell's. 
Dew-point. 


Regnault*e. 
Dew-point. 


Delicate 
Blackened 
BulbTher* 


29*0 


26*0 


19*0 


8. 


10. 


11. 


12.  13. 


14. 


15.  16. 


17. 


!15)  Oyer  London ;  the  roar  of  London  deep. 
16)  Boar  of  London  loud  and  continuous.         (17)  The  riyer  Thames  like  a  canal. 
18)  London  looks  yery  fine  indeed.  (19)  Nearly  oyer  London  Bridge. 

20)  The  sunset  is  gorgeous ;  rose-coloured  cumuli  extending  from  near  the  place  of  the 
sun  to  the  S.  and  N. ;  white  cumuli  in  the  E. ;  no  clouds  except  near  the  horison. 

(21)  The  ships  in  the  Thames  appear  long  and  narrow,  ana  steamboats  like  moring  toys 

(22)  The  Dooks  distinct  and  yery  olear.  ^ 

(23)  Can  see  the  inner  oourt  of  the  Bank ;  St  Paul's  looks  yery  small  j  all  streets  in  the 
city  are  distinctly  visible ;  Milbank  Prison  and  Oxford  Street  seen  yery  dearly. 

(24)  Oyer  the  Thames. 
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Table  I. — Meteorological  Observations  made 

in  the  Sixteenth 

Time* 

Siphon  Barometer. 

Aneroid 

Barometer, 

No.  9. 

Height  above 
aea-lereL 

Dry  and  Wet  Ther- 

Reading 
corrected 

Att. 

Dry. 

Wet. 

2*3 

and  reduced 
toS2°Fahr. 

'lltanik* 

h    m     • 

in. 

in. 

feet. 

0 

0 

i 

(3) 

4  48    0  p.m. 

22*69 

7,087 

30*0 

27-2 

4  49    °    » 

23*00 

6,731 

30-5 

27*2 

4  50    0    „ 

23*15 

6.557 

310 

*7*5 

4  51    °    »» 

23*60 

6,310 

317 

28-0 

4  5*  30    n 

24*00 

5,600 

320 

29-2 

w 

4  5*  45    tt 

2415 

5-433 

32*5 

295 

4  53    0    « 

24-50 

5»°5* 

33o 

29*8 

4  53  3°    » 

*5'55 

3,928 

332 

30*0 

4  54    0    „ 

24-70 

4.835 

340 

30*5 

4  55    0    „ 

25-10 

2409 

348 

307 

(<5) 

4  55  10    ,. 

25*20 

4,30* 

34-8 

312 

4  56    °    » 

25*40 

4,095 

35'5 

32*0 

4  57    0    n 

*5'55 

4*024 

36*0 

32*0 

4  57  30    ,, 

25*70 

3.7«3 

365 

32-5 

4  57  45    ». 

25*80 

3.679 

370 

33-0 

4  5«    0    ». 

25*80 

3.679 

37-0 

33-0 

4  5*  3°    » 

2580 

3.679 
3,548 

37*0  . 

33*' 

4  59    0    « 

25-85 

37*0 

33*2 

5    0    0    ,, 

26*20 

3.^68 

380 

34* 

5     «    °    »» 

26*42 

3.046 

387 

35*i 

5     *  3°    »» 

(3.043) 

(«) 

5    a    0    „ 

26-42 

3,040 

39-0 

35*' 

(8) 

5     3    0    ». 

26-40 

3,067 

39-2 

355 

5    4    0    »» 

2638 

3,087 

390 

35*' 

5    4  3°    .. 

2635 

3.i*5v 

392 

35*1- 

5    4  45    >» 

(3,220) 

5    5    0    »» 

26*15 

3>3*3 

395 

35*5 

W 

5    6    °    »» 

26*15 

3.33o 

392 

35*5 

5    6  30    „ 

26*15 

3.3*3 

39*5 

35'5 

UO) 

5    7    0    » 

26*20 

3,272 

39*2 

35" 

I11? 

5    *    0    » 

26*31 

3.159 

390 

355 

(12) 

5  10    0    „ 

26*60 

2,863 

39*5 

36*0 

5  11    0    „ 

26*70 

2.765 

40*5 

361 

(1^) 
(14) 

5  12    0    „ 

2680 

2,665 

405 

37*0 

5  «3    0    „ 

26*75 
2708 

*.7*5 

41*0 

37*8 

5  *4    0    „ 

2,386 

420 

38*5 

5  H  15     »• 

27-14 

2,327 

42*0 

39* 

5  14  30    ». 

27*14 

*.3*7 

42*0 

39'o 

(16) 

5  15    ©    » 

27*10 

2,369 

4**5 

3£'5 

5  16    0    „ 

26*85 

2,629 

42*0 

5  *7    0    „ 

26-72 

2,750 

4*'5 

381 

5  18    0    „ 

26*60 

2,870 

420 

37'5 

5  '9    °    »» 

2655 

2,920 

4i'5 

370 

5  *o    0    „ 

26*35 

3,121 

41*0 

368 

5  *°  3°    »» 

26*20 

3>*75 

407 

36*2 

(ltt) 

5  21    0    „ 

26*15 

3.3*3 

40-5 

36*1 

5  22     0     „ 

26*10 

3,368 

40*0 

36*0 

1. 


3. 


4. 


5. 


6. 


7. 


(I)  Boar  of  London  deep ;  some  blue  nnoke  of  London  Been  earring  upward. 

1 2 )  Mist  towards  the  S.  of  London,  bounded  by  straight  lines. 

f  3)  All  the  S.  of  London  is  bounded  by  mist  mixed  with  smoke,  all  N.  of  London  clear. 

(4)  Leaving  London. 

(5)  The  wet  thermometer  reading  is  increasing  more  rapidly  than  the  dry  bulb. 

(6)  Nearly  orer  Tottenham. 


Digitized  by 


Google 


ON  NINE  BALLOON  ASCENTS  IN  1863  AND  1864. 

Balloon  Ascent,  from  the  Crystal  Palace,  October  9,  1863. 


217 


(free). 


pur. 


Dew-point, 


Gridiron 
Thermo- 
meter. 


Dry  and  Wet  Therms,  (aspirated). 


Dry. 


Wet. 


Diff. 


Dew- 
point. 


Hygrometers. 


Danicll's. 
Dew-point. 


Regnanlt's. 
Dew-point. 


Delicate 
Blackened 
Bulb  Ther- 
mometer. 


2*8 
3'3 
3*5 
37 

2*8 

3-o 
3* 
3'* 
3*5 
4*i 
3-6 

3'5 
4'o 
4'o 
4*o 
4-o 

3* 
3-6 

3*9 
37 
3'9 
4*i 

4*o 

37 
4-o 

4'i 
3*5 
3'5 
4*4 
35 
3-2 

3 

3*o 
3'4 

rs 

4'4 
4*5 
4'5 
4** 
4*5 
4*4 
4*o 


i8*o 
177 
i8-i 
*9'5 

227 
231 

*3'4 
23*6 
24-4 

24'2 

*5'3 
266 

26*0 
266 
*7"3 
*7*3 
27-5 
277 
29-0 
303 

29-9 
30*6 
299 
29*0 

30*2 
30-6 
30-2 
29*6 
30-8 

3!*4 
30-4 
32-5 

337 
34-2 

357 
353 
34*9 
34-2 
327 
32*0 
31*4 
3»'5 
30*2 
30*4 
30*8 




22*0 

26'0 

28*0 

[dew  < 

27*5 

*5'5 

26*0 

24*0 
26-0 


29-0 

[dew  off. 

30*0 


25-0 


28-5 


28*0 


8. 


9. 


10. 


11.        12.        IS.        14.  15.  16.  17. 


Noise  of  London  still  heard. 
(8)  Beautiful  golden  sunset.  (9)  Changed  direction  of  motion. 

"  "  A  faint  spectrum  on  all  sides.  (11)  Misty  over  the  land. 

Misty ;  sly  blue.  (13)  Over  New  River ;  two  miles  from  Tottenham. 

Entered  another  current ;  moving  N.W.  (15)  Beautiful  sunset. 

(16)  S  J&.  current. 
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KEPOET 1864. 


Table  I. — Meteorological  Observations  made 

in  the  Sixteenth 

I1 

Time. 

Siphon  Baiometer. 

Aneroid 

Barometer, 

No.S. 

Height  above 
eea-level. 

Dry  and  Wet  Ther- 

Reading 

corrected 

and  reduced 

Att. 
Therm. 

Dry. 

Wet.     , 

to  83°  Fahr. 

h   m    • 

in. 

in. 

feet. 

0 

36-2 

(1) 

5  2i  30  p.m. 

26'IO 

3,368 

39*5 

5  24    0    „ 

2633 

3,59° 

39*5 
39*8 

36*1 

(2) 

5  *5    °    »» 

26*40 

3.38* 

365 

5  *5  3°    » 

2656 

2,905 

40-5 

36*2 

5  *5  45    ,» 

26*65 

2,905 

40-5 

36*5 

5  26    0    „ 

26*91 

*.554 

41-0 

37*i 

5  27    0    „ 

27-05 

2,386 

4**5 

37*8 

518    0    » 

27*20 

2,268 

42*0 

39*1 

5  *9    °    » 

2740 

2,072 

430 

40-5 

5  3°    °    w 

*7*45 

2,042 

430 

41*0 

5  3'    °    »» 

27*50 

1,976 

438 

4i'5 

5  31  3°    ». 

27-50 

1,970 

440 

421 

5  3*  »5    » 

2750 

1,958 

435 

421 

(3) 

5  3*  3°    » 

27-50 

1,930 

440 

4*5 

5  33  3°    »» 

*7'55 

1,890 

440 

4**5 

5  34    °    » 

27-60 

i,877 

440 

4*5 

5  34  30    >• 

27-65 

1,827 

440 

4*5 

5  35    °    » 

*775 

1,831 

445 

4*'8 

5  35  3°    »» 

2785 

i,633 

44* 

43"i 

5  36    °    »» 

2790 

i,58*5 

44*8 

43* 

5  36  3°    »» 

2800 

1-49° 

43*6 

5  37    0    „ 

27*70 

1,782 

44'8 

43*6 

5  38    °    » 

*7"55 

1,927 

45-0 

43*4 

5  39    °    .» 

*7'35 

2,120 

45* 

43** 

5  40    0    „ 

*7'35 

2,124 

450 

43* 

5  41    °    >» 

26*92 
26-85 

*»55* 

44*2 

43*0 

5  4*    °    >» 

2,619 

430 

4o'5 

(4) 

5  4*  15    » 

26-56 

2,910 

4**5 

38*5 

5  4*  3°    »» 

26-30 

3.174 

4i#5 

37*5 

(<5) 

5  43    °    »» 

2615 

3,326 

41*0 

37* 

5  43  >5     >» 

26-00 

3,476 

395 

36*0 

5  43  3°    », 

*575 

3.735 

302 
385 

35*o     j 

5  44    °    >. 

2572 

3,762 

33*o 

5  45    °    » 

2530 

4,3i8 

378 

3**5      1 

5  45  3°    h 

25-25 

4.»59 

37*2 

35-i      , 

5  46    0    „ 

2525 

4,303 

37'* 

350 

5  46  3°    ». 

25*00 

4»584 

37*0 

35** 

5  47    0    „ 

*475 

4.786 

366 

3*5 

5  48    0    >, 

24*60 

4,949 

36*0 

31*5     , 

5  4«  3°    » 

24*50 

5,05* 

36*0 

31*5      » 

5  49    °    »» 

24*30 

5>a63 

35*0 

31*8      | 

5  49  3°    » 

24*20 

5,377 

34** 

310     | 

5  49  45    ,» 

23*80 

5.8i3 

330 

30*8 

(«) 

5  5°    °    » 

*3*55 

6,091 

32*5 

28*2 

5  51     °    »» 

23*10 

6,310 

31*2 

*7*5 

5  52    °    » 

22*75 

6,992 

29*8 

5  53    0    »» 

22*40 

7,305 

29*2 

252 

5  54    0    „ 

22*20 

7.633 

28*5 

5  55    °    »» 

22*  IO 

7*88 

28*5 

*4*5 

5  55  3o    „ 

21*90 

1 

28*1 

*4'5 

1. 


4. 


5. 


6. 


7. 


(1)  Direction  N.W. 

(2)  The  western  sky  is  msgnificent; 

(3)  A  thin  mist. 


the  •astern  sky  is  dotted  with  line  cumuli. 
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i(fcee). 


dut. 


3*3 
3*4 
3*3 
4*3 
4'0 
3*9 
37 
29 

**5 
%'o 

*3 
r9 
»4 
»'5 
»*5 
»5 
r5 
17 
i*i 

«"3 

1*2 
I  "2 

16 

2*1 

"'9 
I '2 

>*5 

4"o 
40 
3*8 
35 
4** 
55 
5*3 
11 

22 

18 
4'i 
45 

4*5 
32 

3'* 

2'2 

4*3 

37 

4'o 

40 
3« 


Dew-point. 


318 
3r6 
32*2 
30*6 

31*4 
32-2 
332 
355 
37*5 
386 
388 
39-8 
41-0 
407 
407 
407 
407 
407 
418 
41-4 
421 
421 

4i*5 
407 
40-0 
416 
37'5 
335 
3*5 
3*4 
3i'4 
29-5 
25*6 
34-2 
3*1 
32*0 
327 
26*5 
247 
247 
267 

26*4 
19*0 

176 
107 

9'1 

97 


Gridiron 
Tnenno- 


Dry  and  Wet  Therm*,  (aspirated). 


Dtj. 


Wet 


DMT. 


Dew- 
point. 


Hygrometer*. 


Daniell'a. 
Dew-point. 


31*5 
33*5 
34-0 

36*0 

40*0 


40*O 
40'O 

41-0 
430 

410 
33-0 


Regnenlfa. 
Dew-point. 


41*0 


Delicate 
Blackened 
BulbTher- 


9-  10.  11.        12.        13.        14.  15.  16. 


17. 


(4)  Sadden  dryness. 


<4* 


f)  fiS^fa  tetT*  "^ I)aniell,8  W  Be«nImlt,8  hygrometers  rter  this  time. 
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EEPORT — 1864. 


2. 


3. 


4. 


Table  I. — Meteorological  Observations  made 

in  the  Sixteenth 

li 

2* 

Time. 

Siphon  Barometer. 

Aneroid 

Barometer, 

No.*. 

Height  above 
sea-leveL 

Dry  and  Wet  Tber- 

Reading 

corrected 

and  reduced 

Att. 
Therm. 

Dry. 

Wet. 

to  32°  Fahr. 

h    m     ■ 

in. 

in. 

feet. 

0 

0 

5  56    0  p.m. 

2l*8o 

8, 1 08 

28*0 

241 

(i) 

5  56  3°    »» 

21*60 

8.354 

28*0 

24*0 

(2) 

5  57    0    „ 

21*55 

8,416 

27*5 

*3'5 

5  5*    °    »> 

21*50 

8,467 

27*0 

23*0 

5  59    °    m 

21*40 

8,499 

27*0. 

23*0 

(3) 

6    0    0    „ 

21*30 

8.714 

26*5 

23*0 

Meteorological  Observations  made  in  the  Seventeenth 

(4) 

250  p.m. 
260,, 

30*110 

30*11 

42*0 

39*3 

W 

a    7    0    „ 
280,, 

29*856 

450 

2990 

4i*5 

390 

(7) 

2    8  30    „ 

29717 

450 

368 

W 

a    9    0    „ 

29*409 

445 

65I 
1.328 

40*0 

38*2 

W 

a  10    0    „ 

28*679 

44*5 

38*5 

37*2 

(10) 

a  10  30    „ 

28*389 

44*3 

28*42 

i>59* 

39*5 

381 

(12) 

a  11     0    „ 

28*469 

44*3 

1,5*8 

39'7 

383 

a  11  30    „ 

28*560 

44*0 

28*60 

i»436 

40*0 

38-5 

a  ia    0    „ 

28*610 

437 

28*65 

'.39° 

41*5 

395 

a  ia  30    „ 

28*871 

43*5 

28*90 

1, '4« 

41*5 

395 

2  13    0    „ 

28713 

430 

i,336 

41*0 

39*5 

*  13  3°    « 

a8*5o3 
a8*383 

43*o 

2860 

1.733 

4'5 

39*5 

(13) 

*  14     °     n 

43*0 

1.773 

417 

398 

(14) 

a  15    °    » 

28*313 

43'o 

28*34 

1.787 

42*0 

401 

(15) 

a  15  3°    » 

28243 

43*o 

1,801 

4**5 

40*3 

a  16    0    „ 

28*163 

43*0 

1,816 

43'° 

4o-5 

a  16  30    „ 

(1,860) 

(16) 

a  17    0    „ 

28*073 

43*o 

28*11 

1,903 

43** 

41*0 

2  18    0    „ 

27*963 

43*0 

2,010 

44#o 

43*1 

(17) 

2  19    0    „ 

27763 

43*0 

2,204 

44-0 

41*5 

(18) 

a  20    0    „ 

a7*3H 

43*0 

2,639 

44-0 

41a 

a  21    0    „ 

27*264 

43*0 

27'3> 

2,687 

44*0 

41*1 

<ffi 

a  21  30    „ 

a7*2i3 

440 

27*25 

2,735 

44*0 

412 

20 
(21) 

123    °    »» 

27*173 

44*0 

2,775 

44o 

41*0 

i  *3  45    »» 

27*223 

44*0 

(2,670) 

2  24    0    „ 

27*262 

44-0 

2,689 

44-2 

41*0 

2  25    0    „ 

26*262 

44*5 

27*30 

2,689 

44'5 

41*0 

2  26    0    „ 

26943 

44*0 

3,oo5 

44*5 

40*8 

(22) 

a  27    0    „ 

26*663 

44*0 

3,282 

435 

39*5 

2  28    0    „ 

26*266 

3,675 

42*2 

381 

5. 


6. 


(1)  Too  dark  to  read  well  (2)  Not  sore  of  decimals  in  thermometer  readings. 

(3)  Can  scarcely  take  this  reading ;  could  not  read  after  this ;  came  down  at  6h  30°*  at 

Pirton  Grange,  on  the  boundary  of  the  counties  of  Hertford  and  Bedford  ;  from  6k  I  was 

watching  the  increasing  darkness  of  the  earth ;  the  earth  began  to  get  dark  at  half-past  5 

o'clock^  it  continuously  increased. 

(5)  Great  deposit  on  Regnault's  Hygrometer. 
(7)  Over  the  river. 
(9)  Moving  directly  down  tho  river. 
(1 1)  We  are  now  going  N.B. 


!4)  Cloudy;  overcast;  misty;  thick. 
6)  Balloon  left  the  earth. 
(8)  Changing  direction  towards  S.W. 
(10)  The  wind  below  is  8JS. 
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monaster*  (free). 


Diff. 


Dew-point. 


Gridiron 

Titer- 

mometer. 


Dry  and  Wet  Therm*,  (aspirated). 


Dry. 


Wet. 


Diff. 


Dew- 
point. 


Hygrometer*. 


DanielT*. 
Dew-point. 


Regnault'*. 
Dew-point. 


Delicate 
Blackened 
Bulb  Ther- 
mometer. 


3*9 
4*0 
4«o 
4*o 
4*o 

3'5 


8- 1 
76 
49 
4-6 
4-6 
6-x 


Balloon  Ascent,  from  the  Royal  Arsenal,  Woolwich,  January  12,  1864. 


27 


*'5 

r8* 
«'3 
«-4 
»"4 

«#5 

2*0 
2*0 

i'5 

2*0 

r9 
i*9 

2*2 

2-5 

2*2 

09 
*'5 

2*8 

2-9 

2*8 

3-o 

3* 
3'5 
37 
4-o 

4i 


36-0 

42*0 

35-0 

350 

417 

392 

**5 

36-1 

[dew  off. 

35*9 

36-5 

35*9 

39*5 

35*4 

36-3 

364 

366 

37-1 

37-1 

377 

40-3 

37'i 

37*4 

377 

37'5 

37*5 

43-6 

390 

384 

42*0 

44-0 

43** 

09 

42*0 

38-5 

44-2 

42-1 

3*i 

37*5 

37'o 

37'9 

44-0 

44-0 

41-2 

2'8 

37*9 

377 

44-0 

44-0 

41  #o 

3-0 

37*5 

379 

44*1 

37'5 

44-0 

41*0 

30 

37*5 

37"5 

37*3 

37.0 

44*5 

364 

347 

sr« 

418 


40*0 
39*5 


410 


43*5 


44.0 

440 

44*i 
44.0 

44-0 
45'° 
447 
43o 


a 


9. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


Sensibly  warm.  (13)  Mist.   Crossing  Tilbury  line ;  off  the  river. 

Higher;  moving  more  easterly ;  crossing  Tilbury  railway  again. 

Quite  warm. 

Mr.  Norris  from  this  time  noted  the  first  appearance  of  dew  on  the  hygrometer. 

Still  S.W.  wind ;  going  N.E.  (18)  Cloudy. 

Crossing  Hainault  Forest ;  in  fog ;  all  ponds  covered  with  ice ;  the  earth  looks  dull 

Calm  and  warm  to  sense. 

Going  due  N.E ;  cannot  go  high  with  this  wind. 

Gas  let  out ;  the  earth  looks  dull  and  bare. 
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Table  I. — Meteorological  Observations  made  in  the  Seventeenth 


1. 


2. 


6. 


«3 

Time. 

Siphon  Btrometer. 

Aneroid 

Barometer, 

No.S. 

Height  above 
aea-lerel. 

Dry  and  Wet  Thar- 

Reading 

corrected 

and  reduced 

Att. 
TOienn. 

Drjr. 

Wet. 

to  32°  Fahr. 

h    m     » 

in. 

• 

in. 

feet. 

0 

0 

2  28  30  p.m. 

26*119 

3»*ftl 

41*5 

36*2 

(1) 

ft  3°     °  »» 

25*890 

4.044 

38*0 

33*5 

ft  3*     0  „ 

24*972 

5»°oi 

36*2 

33*1 

ft  3'  15   »• 



(5»ftoo) 

36*0 

32*2 

« 

a  32  3o  »i 

ft4'575 

24*60 

5,401 

34'* 

31-5 

»  33    °  »» 

24397 

390 

2440 

5,610 

33'* 

3*'5 

234    °» 

24088 

5,9*4 

32-2 

311 

a  34  30  » 

23-880 

23*90 

6,144 

3*5 

305 

*  35    0  ». 

23-681 

37'5 

23*70 

6,364 

310 

»  36    °  »» 

23*601 

23*62 

6,453 

30*6 

29*2 

ft  37    0  »» 

23531 

6,516 

30*2 

(») 

ft  37  3o  » 

23*282 

6,802 

29*2 

ft  39    0  „ 

23*232 

23*25 

6,844 

29*2 

ft  4°    °  » 

23*283 

298 

2  41    0  „ 

23*493 

23*40 

6,678 

30*0 

30*0 

W 

ft  41  3o  » 

ft3'433 

36*0 

6,650 

29-5 

271 

is! 

*  43    0  M 
ft  44    0  » 

23385 

6,692 
(6,700) 
6,885 

29*2 
29*4 

27*1 

ft  45     0  „ 

23*187 

W 

2  46    0  „ 

(6,885) 

(8) 

ft  46  10  „ 

23187 

35*0 

23*20 

6,885 

ft  47    0  » 

23*087 

350 

23*10 

6,984 

30*8 

29*0 

(») 
(10) 

ft  47  15   •• 

(7,006) 

307 

29*0 

ft  47  30  »» 

23*037 

7,029 

ft  48    °  »» 

22*967 

35*o 

7,«* 

307 

27-8 

ft  49    °  •» 

22*937 

7,089 

311 

29*0 

ft  5°    °  »• 

22738 

7,ft77 

31-0 

*8-5 

2  51     0  „ 

22*608 

34*5 

7,448 

30*5 

26*5 

ft  5*    0  „ 

22488 

34* 

7,602 

29*2 

25*0 

ft  5*  3°  » 

22*438 

340 

7,666 

20'2 

28*5 

*4'5 

(») 

ft  53    0  >• 

22*398 

34'<> 

7,73<> 

t    *4'° 

ft  54    0  ». 

22*388 

23*40 

7,741 

(12) 
(13) 

ft  55    0  „ 
ft  56    0  „ 

22438 

7,666 

29*2 

27*0 

22*489 

22*50 

7,614 

29*2 

27*1 

(14) 

ft  57    0  „ 

22-889 

7,o44 

30*5 

27*2 

ft  5«    0  ,, 

22*089 

8,148 

305 

ft7'5 

ft  59    0  »• 

23*039 

34*0 

23*05 

6,768 

305 

27*1 

(15) 

3    0    0  „ 

22439 

7,666 

20*1 
28*5 

251 

3     »    0  „ 

22439 

7,666 

*4*5 

11 

3    *    0  » 

22*293 

32*0 

7,93i 

27*2 

23*1 

3     3    0  » 

22143 

32*0 



8,086 

27*2 

23*1 

(18) 

3    4    0  » 

22*043 

8,189 

27*2 

ft3'5 

3     5    0  »» 

21993 

8,230 

27'0 

235 

3     5  3o  » 

(8,288) 

(19) 
(20) 

360,, 

21944 

31*5 

8,346  . 

26*5 

237 

3    «    ©  » 

2i*595 

31*0 

2l*6o 

8,766 

26*0 

22*5 

3    9    °  » 

21485 

31*0 

8,894 

ft5*5 

22*6 

7. 


(1)  Sudden  chance  of  temperature  and  direction. 
(3)  The  wind  below  is  S.E. 
( 5)  Can  see  Chelmsford. 

(7)  Can  hear  steam-ploughing  and  a  thrashing-machine. 

(8 )  Can  see  up  balloon  now ;  gas  not  quite  transparent. 

(9)  Can  just  see  the  Thames  south  of  us ;  going  N.  still. 


Going  N. ;  wind  S. 
Cloudy ;  gas  opake. 
Can  hear  machinery  in  action. 
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(tree). 


DMT. 


Dew-point. 


Gridiron 
Thermo- 


Dry  and  Wet  Therms,  (aspirated) . 


Dry. 


Wet. 


Di& 


Dew- 
point. 


Hygrometers. 


Darnell's. 
Dew-point. 


Regnault's. 
Dew-point. 


Delicate 
Blackened 
Bulb  Ther- 
mometer, 


5*3 

% 

*'7 
i*7 
n 

I'O 


*9'5 
»7'4 
28*5 
26*5 

*7'3 
28-8 

*9*3 
30*  I 


4#* 
4*7 
4*5 

2'2 
2  I 

3*3 
3'o 
3*4 
4-0 

40 

4*i 
4« 
37 
35 

"a*S 

3'5 
29 


9*8 

67 

193 

20'6 

17*6 

18-8 

17-2 

io*6 

9-0 

4* 

4'* 

*5 

7*4 

IO*2 

47 
7* 


4**5 


32*0 
310 


29*2 

30*0 
29.3 


307 


31*0 
31*0 


26*0 


27*2 


*5*5 


5*0    —  o#8 


22*8        27        8*5 


27-5 
26-1 
295 

26*2 


115 
1 1-5 


95 
9-0 


45 
6-o 


15  no  dew 


5'o 


41*5 


32*0 
327 


298 
30*0 
29-3 


307 


31-0 


29*0 

29*2 
30-5 
305 


28*0 
27-5 
27*2 


26-5 
26*0 


8. 


9. 


10. 


11.       12.        13.        14. 


15.  16. 


17. 


HO)  Can  hear  people's  Yoices.  (11)  We  are  yery  warm. 

(12)  Can  see  Blaolrwater;  estimated  distance  from  coast  twenty  miles. 

(13)  Going  N.  still ;  determined  to  go  higher.  (14)  Ozone  =  1. 

(15)  Colder  current.  H6)  In  another  current.        (17)  Going  N.N.E. ;  wind  S.S.W. 

(18)  Could  not  get  Daniell  lower  than  1 50.  (19)  Ozone  =  1. 

(20)  Iodine  paper  slightly  coloured  in  5  minutes. 
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Table  L- 

—Meteorological  Observations  made  in  the  Seventeenth 

u 

C  o 

Jz 

2s 

Time. 

Siphon  Barometer. 

Aneroid 

Barometer, 

No.S. 

Height  abore 
•ea-lerel. 

Dry  and  Wet  Ther- 

Reading 

corrected 

and  reduced 

Att. 
Therm. 

Dry. 

Wet. 

to  32°  Fahr. 

h   m      ■ 

in. 

0 

in. 

feet. 

0 

0 

W 

3  10    op.  m. 

21*296 

3°*5 

9.104 

•M5 

21*2 

o*> 

3  "     ©  „ 
3   12     o   „ 

21295 
21*197 

31*0 



9,105 
9,217 

*3*o 

22*8 

195 

3  »3    °  » 

21097 

9»327 

215 

ice. 

W 

3  H    o  „ 

2 1  00 1 

9-437 

20*5 

25*0 

(4) 

3  *5    ©  .1 

21*001 

28*0 

9*437 

20*5 

25*0 

3  15  3o  „ 

20*95 1 

28*0 

9»5oo 

20*5 

19*0 

(i>) 

3  16    0  „ 

20951 

28*0 

20-95 

9,500 

20*5 

>7'5 

3  l6  3°   >» 

20*95 1 

28*0 

20*95 

9,500 

20-5 

i8*4 

(«) 

3  17    0  »» 

20*921 



9.536 

21*0 

185 

3  17  30  „ 

20*902 

27*5 

20*90 

9,560 

21*0 

187 

<Z> 

3  18    0  „ 

20*882 

9,586 

21*0 

i8'5 

(« 

3  >9    °  w 

20*702 

9,822 

20*0 

x8-5 

W 

3  20    0  „ 

20*402 

10,017 

17*5 

16*2 

(10) 

3  "    0  „ 

20*352 

10,090 

17'1 

15-0 

3  «  *°  »» 

20*355 

26*0 

2035 

10,090 

17** 

15*0 

(H) 

3  21  40  „ 

20*205 

10,319 

16*2 

141 

3  22    0  „ 

20155 

10,394 

»5'9 

*3'8 

3  **  3°  »» 

20*105 

20*10 

10,469 

15*5 

13-1 

3  »3     0  » 

20*105 

25*0 

20' IO 

10,469 

15-0 

13-0 

3  *4    °  »» 

20*005 

10,619 

14*0 

II'O 

(IS!) 
(1») 

3  »5    0  ». 

19*606 

11,016 

13a 

in 

3  26    0  „ 

1 9*406 

19*40 

11,278 

12*1 

9*4 

3  *7    0  ft 

19*386 

11,429 

11-5 

92 

3  *7  3°  »» 

19*307 

I93O 

",533 

ii'i 

92 

(14) 

3  28    0  „ 

19*209 

11,664 

11*2 

9"* 

3  *9    °  » 

19*209 

1 1,664 

II'I 

9-0 

(lb) 
(16) 

3  29  30  „ 

19*160 

11,708 

II'O 

8'7 

3  *9  45  n 

19*110 

11,761 

II'O 

87 

3  3°  3°  »» 

19*060 

II'* 

8-5 

3  3i  3°  »» 

19*012 

",897 

II'O 

8*3 

IS 

3  3*    0  „ 

19*112 

",774 

132 

W5 

3  33    0  » 

19313 



11,528 

3  34    0  „ 

19*313 

11,528 

145 

13-8 

(19) 

3  35    0  „ 

19433 

",353 

3  35  3°  » 

19*663 

11,071 

15-0 

138 

(20) 
(21) 

3  36    0  „ 

19714 

11,007 

3  36  30  i» 

19814 

10,879 

3  37    0  „ 

19914 

10,751 

160 

140 

3  37  30  »• 

19964 

10,697 

16*0 

15*2 

3  3«    0  „ 

20*064 

10,561 

16*2 

158 

3  38  15  »» 

20365 
20*316 

20*25 

10,289 

16-2 

16-0 

3  38  30  » 

20*0 

20*30 

10,22 1 

16*2 

16-0 

3  39    0  n 

20*416 

20'40 

10,085 

16*2 

16-0 

3  39  »o  „ 

20*466 

20*0 

*o'45 

10,017 

162 

16*0 

(22) 

3  39  *°  *-> 

20*536 

20*0 

20*50 

9,921 

16*5 

16*3 

5. 


7. 


(1)  Ozone  =1.  (2)  Applied  water  to  wet-bulb  thermometer. 

(3)  On  a  level  with  Harwich  or  Colchester.  (4)  Regnault  failed ;  misty. 

(6)  Ozone  « 1 ;  Iodine  «.  1.  (0)  Ozone  « 1 ;  Iodine  paper  ■•  1. 

(7)  Reenault's  Hygrometer  will  not  act.  (8)  Cloudy*. 
(9J  Cold  to  sense ;  changed  direction ;  wind  S.S.E. 

(10)  Begnault  difficult  to  work  and  to  get  dew  deposited.  (11)  Over  Newmarket 
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■<««*>. 


Dew-point* 


Gridiron 
Thermo- 
meter* 


Dry  and  Wet  Theme,  (aepimted). 


Dry. 


Wet. 


Diff. 


Dew. 
point. 


Hygrometer!. 


DanielTe. 
Dew-point. 


Begnanlt's. 
Dew-point. 


Delicate 
{Blackened 
BolbThcr. 
mometer. 


+  *'4 


+  8-6 

-  35 
+  3*8 

'*3 
**9 
»*3 

+  6> 

-  17 

-  i-7 

-  %'i 

-  a*4 

-  5*4 

-  *'5 

— 12'2 

-  5-2 
-i  i«5 

-  8-6 

-  5*5 

-  7'* 

-  7*3 

-  7*4 

-  7*4 
-ia-5 

-  127 

+  r* 

8*3 
+  4'5 


-  1*4 

+  9'° 
Hi 
»4*5 
*4'5 
H'5 
"4*5 
14*8 


H-5 


23*0 


20*0 
20*5 
20*5 


21*0 

20*0 


198 


19*2 

17-0 
i8-5 


i8s 
i8s 


3-2 


o-8 
3*5 


2*5 

»#5 


152 
15-0 


9'i 


'3*5 

-7*5 
45 


i'5 
«'5 


*4#5 


20*5 

20*5 

20*5 
20-5 

21*0 
21*0 
20*0 

17*2 
17*1 
l6*2 

15-2 
I50 
I4'0 


l6'2 
1 6  "2 
1 6*2 

165 


10. 


11. 


12.        13. 


14. 


15. 


16. 


17. 


(12)  Hoar-frost  on  ropes  and  all  round  the  neck  of  the  balloon  in  long  fringes. 
?13)  Earth  nearly  obscured.  (14)  Filled  one  air-bag ;  Begnault  failed  again, 

f  15)  Fine  snow  under  us. 

(16)  Filled  the  second  bag  with  air ;  can  rise  no  higher.        (17)  Snow  granular. 
(18)  Repeated  application  of  ether  to  Daniell's  Hygrometer  was  not  followed  by  the  usual 
deposition  of  dew  on  the  blackened  bulb.  (19)  Babbits  heavy  and  dull. 

(20)  Snow  fine  and  thin.  (21)  Dog  whining.  (22)  Snow  still  granular. 

1864.  q 
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Tabu  I. — Meteorological  Obaervationi  made  in  the  Seventeenth 


fa 

I25 

Time. 

Siphon  Barometer. 

Aneroid 

Barometer, 

No.  9. 

Height  above 
•eft-level 

Dry  and  Wot  Thor- 

Reading 

corrected 

and  reduced 

Att. 
Therm. 

Dry. 

Wet. 

to  32°  Fahr. 

h    m     • 

in. 

i» 

feet. 

.1-8 

(i) 

3  39  30  p.m. 

20836 

20*0 

9.51*5 

16-5 

3  39  45   » 

20*916 

ao*o 

9,408 

17*2 

17*0 

3  4°    0  i» 

21*016 

9**73 

180 

i8*o 

3  4°  3o  i» 

21*065 

21*05 

9,316 

180 

18-0 

(2) 

3  41     0   n 
3  41   15    n 

21*215 
21*265 



2 1 '20 
21*25 

9*'99 
9,156 

18*5 

183 

(8) 

3  41  30  »i 

21*415 

21'40 

9,026 

20*0 

19*8 

3  4*  45   i» 

21*515 

21*55 

8,939 

21*0 

20*5 

3  4*  30  » 

21714 

21*70 

8,765 

21*0 

20*5 

3  44    0  » 

21444 

8,904 

21*8 

215 

3  44  30  » 

22*213 

22*0 

....^. 

7»993 

22*5 

22*0 

$ 

3  45    0  „ 

22-433 

22 -O 

7»73* 

22*5 

22*0 

w 

3  47    0  „ 

22*723 

7.447 

23*2 

22'9 

(6) 

3  47  30   »> 

22863 

7,226 

24'0 

24*0 

3  47  45   » 

22*963 

7,136 

24*2 

24*0 

W 

3  48    0  ,, 

23-113 

22*0 

6,967 

24*5 

24*4 

(8) 

3  49    0  11 

23*414 

6,640 

25-2 

25*1 

W 

3  49  30  11 

*37i3 

6,313 

26-0 

25'8 

3  50    0  »i 

23813 

6,204 

26*2 

26*0 

(10) 

3  5o  30  »» 

23*962 

6,040 

26-5 

26*0 

3  51    0  »i 

24*062 

5.93* 

26*9 

26*8 

3  5i  30  »» 

24*  161 

5.824 

27*0 

26*8 

3  5*    0   „ 

24*3" 

5.670 

27*6 

27*3 

3  5*  3o  i» 

24*360 

24'0 

5,619 

281 

*7*9 

3  53     0  „ 

•  24*5«>9 

5-465 

28*5 

28*3 

3  53  30  „ 

24'5»8 

5.384 

29*1 

28*8 

(11) 

3  54    0  „ 

24687 

5.284 

29*2 

29*0 

3  54  30  11 

24*827 

5,142 

30-3 

30*3 

3  55    0  .» 

25*306 

4,636 

31*0 

30-7 

3  55  30  »» 

25*206 

4.739 

31*2 

3ri 

3  56    0  „ 

25804 

27*0 

4,121 

3  56  15  11 
3  56  30  i» 

(4.183) 

3>'5 

31-2 

25703 

27*0 

4.224 

32*2 

30*8 

3  57    0  „ 

2595  « 

28'0 

3.973 

3**5 

32*0 

3  58    0  „ 

(3.703) 

34* 

32*0 

(12) 

3  59    0  „ 

26*500 

3.433 

36*0 

4    0    0  11 

26*550 

3.384 

36*2 

ii? 

4    °  3°  11 
4     1-  0  11 
4     *  »5   »• 

26*779 
26*849 
26*984 

3.159 
3.09 1 
2,953 

37-2 
37*5 

4    J  3°  11 

27*122 

29*5 

2,821 

38-0 

42    0  „ 

*7*445 

2,451 

38*5 

38-5 

4    a  3o  „ 

27*511 

32*0 

2,384 

39-2 

38-5 

4    3    0  11 

27*811 

32*2 

2,096 

39*8 

392 

(16) 

4    3  30  »» 

28*089 
28188 

33*o 

1,878 

40*8 

40*0 

4    4o„ 

335 

1,807 

41*0 

40*5 

4    5    0  .» 

28*586 

",4i5 

40*0 

39*0 

4    7    0  i» 

28633 

1,366 

40*0 

•   39*5 

*•  2.  3.  4,  5.  6.  <! 

I  am  redder  than  usual,  and  my  eyes  are  suffused.    Mr.  Norri*  it  reddish  blue. 

Note-book  covered  with  snow.    Tne  ether  is  not  good. 
1  Clouds  below  us ;  very  dense  cloud  abore  us. 
)  Above  cloud  *  the  ?iew  is  beautiful.    line  of  cloud  due  N.  and  8. 

Line  of  cloud  remarkably  well  defined. 
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(free). 


Diff. 


Dew-point 


Gridiron 
Thermo- 
meter. 


Dry  and  Wet  Therm*,  (aspirated). 


Dry. 


Wet. 


Diff. 


Dew- 
point. 


Hygrometers. 


Darnell's. 
Dew-point. 


Regnanlt's. 
Dew-point 


Delicate 
Blackened 
Bulb  Ther- 
mometer. 


03 
o*a 
o*o 
o-o 
o*a 

0*2 

o-s 
°'5 
°'3 
°'5 
°'5 
o*3 

O'O 
0*2 
O'l 
O'l 

era 
o»a 
o'5 

O'l 
0*2 

o-3 

0*1 
O'l 

o-3 
o*» 
o*o 
o*3 

O^I 

o*3 

r4 
0-5 

2'2 


o-o 
07 
o-6 
o-8 

I'O 

o*5 


H'3 
i5'5 
18*0 
180 
i6'9 

1 8*4 
i7-x 
17-x 
19*6 
18-9 
18*9 
21*1 
24*0 

22*9 
23'9 
24*6 
24*8 

25*1 

237 

26*4 

25-9 

26*0 

27-1 

27*6 
27*8 
284 
30-3 
299 
308 

30-5 
277 
31*0 

28'2 


38-5 
37-6 

3«-5 
39-0 

39*9 
36-5 
376 


1 6-8 
17*2 
18-2 
182 
185 


2  I'O 
2  I'O 

23*2 


28*5 

30-5 


37*5 


8. 


9. 


10. 


11. 


12.        13. 


14. 


15. 


16. 


17. 


(6)  About  entering  cloud.  (7)  In  cloud.  . 

(8)  Out  of  cloud.  (9)  Cannot  tell  where  we  are.  (10)  Very  misty. 

(11)  Ozone  =  1.  (12)  Applied  water  to  the  Wet-bulb  j  forest  of  pines. 

(13)  Can  see  a  circle  of  trees.  (14)  Villages  scarce. 

(15)  Cannot  see  two  miles  ahead. 

0.2 
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Table  I. — Meteorological  Observations  made  in  the  Seventeenth 


Time. 


Siphon  Barometer. 


Reading 

corrected 

and  reduced 

to9S°Fahr. 


Att. 


Aneroid 

Urometer 

No.  2. 


Height  abore 
sea-level. 


Dry  and  WetTner- 


Dry. 


Wet. 


(1) 
(2) 


h  m     ■ 

4  8     o  p.D 

4  8  30  „ 

4  9    ©  „ 

4  9  *°  »» 

4  9  30  »i 


in. 

»S'58i 
28*680 
28-498 

*9*977 


1,420 

M'4 
ground. 


398 
40*0 
404 

418 


38*0 

39*5 
398 

40-7 


Meteorological  Observations  made  in  the  Eighteenth 


(3) 


W 


3 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4  22 

4  *3 
4  *5 

4  26 
426 

4  *7 
428 


7 
8 

9 

9 

9 

9 

10 

11 

12 

13 

'4 

14 

15 

16 

16 

16 

17 
18 

19 
>9 
20 


O  p  J1L 

O  „ 

O  „ 

O  „ 

IO  „ 

30  i» 

40  » 

IO  „ 

30  II 

o  „ 

o  „ 

O  ,1 

30  II 

o  „ 

o  „ 

30  II 

45  » 

o  „ 

o  „ 

o  11 

30  „ 

o  „ 

3°  » 

o  „ 

o  „ 

o  „ 

30  11 

o  11 

30  ». 

30  >t 

o  „ 

o  „ 

o  „ 

o  „ 

o  „ 

30  II 


30*204 

30204 
30-114 
301 14 
30094 


29-875 

29*604 

29274 
28-876 
28658 
28258 
27-879 

27*762 

27-564 
27-245 
26*817 

26*649 
26*490 
26*152 

*5'*73 
25-724 

*5#I75 
24815 
24*296 


23*696 


23378 
23*001 
22834 
22*329 
21*898 
21*678 
21-487 


3024 
30*24 
3019 
3019 

30*17 

45*5 

2965 

45-0 
450 

28*25 
28*00 

2773 

4**5 
42*0 

27*25 

405 

2668 
26*51 
26*15 

39*5 

2570 

2485 
2431 

390 

2340 

22*85 
22*35 
21*92 

21-51 

320 
557 
867 

I1H9 
1,400 

»»749 
2,161 

2,170 
2,469 
*.775 
3.194 

3.36* 
3»5°7 
3>884 

4,260 
4*°4 
4,873 
5.a5i 
5.827 

(6.163) 
6,500 

(6,627) 
6,882 
7,281 

7.493 
8,083 

8.594 
8,854 
9,090 


46*2 

47'° 
46*0 
46*0 
457 
45*5 
45*5 
448 
42*0 

40*8 

37* 
365 
36*0 


34*5 


33-' 


330 

36*0 
36*2 
36*0 


34** 
385 

402 
390 
356 
342 
34*5 


43*1 
44-2 
42-5 
4*5 


42-0 

41*5 
387 

37-2 

36*1 
355 
35-* 


33-* 


32-5 


321 

32*2 

341 
35* 
345 

33*i 

37-2 

36*0 

33' 

305 
30*0 
291 


6. 


(1)  Can  scarcely  tee  to  read ;  Tery  misty. 
(3)."    "  


On  the  ground  at  Lakenheath  Warren,  near  Brandon. '  Never  saw  the  sun,  and  there 
was  therefore  no  opportunity  for  using  the  actinometer,  polarisoope,  or  spectroscope. 

(3)  The  sky  uniformly  cloudy ;  no  sun ;  objects  misty  in  the  distance ;  wind  SJ2. 

(4)  Very  misty.          (5)  Entered  a  W.S.W.  current  (6)  Misty ;  entering  cloud. 
<7)  MoYingdown  the  river.   ^ (8)  Over  the  edge  of  the  river  on  theEssex  side. 


v)  In  cloud. 


(10)  Getting  lighter. 


(11)  The  goat  uneasy ;  fog  Wetting. 
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(free). 


Diff, 


r8 
o-6 


Dew-potat. 


357 
37* 
39'° 

38*8 


Gridiron 
Thermo- 
meter. 


Dry  and  Wet  Therms,  (aspirated) 


Dry. 


Wet. 


Diff. 


Dew- 
point. 


Hygrometers. 


Dmniell's. 
Dew-point. 


Regnault's. 
Dew-point. 


Delicate 
Blackened 
Bulb  Ther- 
mometer. 


Balloon  Ascent,  from  the  Royal  Arsenal,  Woolwich,  April  6, 1864. 


3*i 

2*8 

35 
3*5 


35 
33 

3 


17 
o-8 

o-6 


o-9 

2'0 

i"9 
i-o 

i'5 

i-i 

«*3 

4* 
59 
5*i 
4* 
5'4 


39* 
4i-o 

38-5 
3«'5 


37*9 
377 

346 
32*6 

338 
34*o 
339 


3i'o 


3*#5 


303 
287 
3i* 
33*4 
32*2 


285 

35*4 
30#6 

*5"2 

22*0 
22*6 
20*0 


4r8 


345 


32'0 


33*3 

342 
34-8 

355 


36*0 
36-0 


36*1 


4*5 


40*0 


32'0 


3»7 


350 


33* 

33'° 
25*0 


430 


359 


34-1 


35*5 

381 
36-2 

34'8 


42-1 
35'i 


8. 


9. 


10.  11.        12.        13.        14. 


15. 


16. 


17. 


(12)  Much  lighter. 


(13)  In  mist;  can  see  the  son's  outline. 
(14)  Two  layers  of  cloud.  (15}  Goat  less  uneasy. 

(16)  Can  see  a  very  large  oval  in  the  cloud,  with  balloon  in  the  centre ;  no  prismatio 
colours ;  no  break  in  the  clouds.      (17)  Gas  clearer.      (18)  Immense  halo  upon  the  cloud. 

(19)  Shadow  of  balloon  on  clouds ;  very  fine ;  blue  sky. 

(20)  Beautiful  sound  heard  when  closing  the  valve. 

(21)  Can  feel  wind  pressing  against  us.  (22)  Sun  warm. 
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Table  I. — Meteorological  Observations  made  in  the  Eighteenth 


11 

Time, 

Siphon  Barometer. 

Aneroid 

Barometer, 

No.  2. 

Height  abore 
sea-lerd. 

Dry  and  WetTher- 

Reading 

corrected 

And  reduced 

Att. 
Therm. 

Dry. 

Wit*. 

to3tf°  *ahr. 

h    m     • 

in. 

0 

in. 

feet.  . 

0 

0 

4  35°  Pm- 

21*276 

9»378 

34*5 

27-2 

4  36     0   ,, 

20*676 

20*72 

10,155 

35** 

27-5 

4  36  3°  » 

20-177 

20*20 

10,805 

36*0 

27-8 

(2) 

4  37     0   » 

19976 

20'00 

»»075  - 

36*5 

4  37  3°  " 

4  38     0  „ 

20*026 

10,987 

39*0 

29*2 

4  38  +   » 

(10,730) 

4  39     °  •» 

20*474 

•  20*50 

10,470 

43*0 

33« 

4  39  +   » 

(10,300) 

4  39  *°  » 

20*673 

430 

10,240 

4  40    0  „ 

20873 

20'90 

10,010 

46-0 

351 

4  4°  3o  ,, 

20*972 

21 -OO 

9»895 

46*1 

350 

(3) 

4  41     0  „ 

21*271 

44-0 

9-5*3 

46-2 

351 

4  42    0  „ 

21*967 

45-0 

8,642 

468 

37** 

4  43     0   »» 

22676 

7.783 
7,696 

4  44    0.. 

22744 

46-0 

47-2 

37*8 

4  44  +    ,. 

(7,610) 



4  44  3o   „ 

22*764 

22*8o 

7.5*4 

462 

37*i 

4  46     0  „ 

22564 

7,869 

46-0 

365 

4  46  30  „ 

22514 

7.947 

46*0 

37*5 

(4) 

4  47     0  »» 

22*564 

7.553 

46*0 

32'5 

4  47  3o  v 

22*981 

48*0 

.7410 

46-2 

3!'* 

4  48     0  „ 

23*309 

48-0 

23-38 

7,036 

46-2 

384 

4  5°    °  »» 

iSi 

4  5o  30  »i 

24*060 

6,153 

44/0 

37*8 

4  5i     0  „ 

44*537 

5.536 

43-8 

38*3 

4Si    0  „ 

24*906 

25*00 

5»«3 

43*o 

38-0 

4  5*  30  » 

45*955 

4,163 

4**2 

38*0 

4  53     0  i» 

(4,049) 
(3.935) 

4  53  30  » 

4  54    0  „ 

26-254 

3,821 

41*0 

38-6 

(7) 

4  54  30  ,» 

26-654 

3.4<>5 

41*0 

37-1 

4  54  45   ». 

26773 

3>*8o 

40-4 

368 

(«) 

4  55    0  „ 

26953 

3.°7' 

399 

365 

4  56    0  „ 

27*153 

2,881 

39- 1 

36*0 

4  5^  30  „ 

27*35* 

2,691 

395 

36*2 

4  58    o„ 

28*250 

1,836 

398 

3r* 

4  59    0  i» 

28*670 

1.437 

40-0 

37*8 

4  ^9  30   » 

28*949 

1,163 

40*6 

38-1 

5    °    °  »• 

29049 

29*10 

1,069 

4i'5 

386 

5     *     0  ». 

29*099 

1,024 

418 

3!"Z 

5    *    °  » 

29*149 

979 

41-9 

38-8 

5     3o„ 

29268 

869 

42*0 

387 

5    4    0  » 

29*468 

7*5 

4*9 

39*4 

5     5o„ 

29-628 

545 

43-5 

39'9 

5    6    0  „ 

29.678 

497 

45*0 

412 

5     7    0„ 

29748 

416 

45*8 

(») 

5  *5    °  » 

29-828 

481 

2985 

ground. 

47*0 

42*2 

1                         2. 

3. 

4. 

5.            6. 

7. 

fl)  A  rent  in  the  balloon ;  Ye 

ry  high  uj 

>. 

(2)  Very  warm. 

(8)  Heard  rail wa; 

r  trains. 

(4)Val 

▼e  opened 
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(free). 


Diff. 


n 

77 
8-2 


9-8 


io*9 
ix*i 
hi 

97 

9*4 
"yi" 

2'5 
8'5 

8'5 

77 

7'8 

"•* 

55 

5*o 
4* 


3"o 
39 
3*6 
34 
3*i 
3*3 
*7 
»** 
»'5 
»*9 
3*i 
3*i 
33 
3*5 
3-6 

3* 
4-8 


Dew-paint, 


i5-o 
15* 
J5*5 


i6-3 

227 


227 
22*4 

22-5 

26*2 

26*2 

267 
256 
27*8 
27-8 
29*6 
295 

304 
316 

3*'0 

32-9 


34'* 
32*2 
32*2 
32*0 
319 
318 
336 

349 
34*9 
349 
34-8 
35*° 
34* 
35* 
35*5 
368 

368 


Gridiron 
Thermo- 
meter. 


34"o 


48*5 


227 


41*0 


47-0 


Dry  end  Wet  Therm*,  (ftepirated). 


Dry. 


Wet. 


Diff. 


Dew- 
point. 


Hygrometers. 


Damiell't. 
Dew-point. 


2J'Q 


26*0 


25*0 


340 


34-0 


37-0 


Begnenlt'e. 
Dew-point. 


l6*o 


[no  dew 
35*o 


*4*5 


35-0 


37*5 


Delicate 
Blackened 
Bnlb  Ther- 


41*0 


485 


510 

52*0 


53*o 
53'° 
53*° 

54'o 
537 

47-0 


41*0 


436 


9. 


10. 


11. 


12.        13. 


14. 


15. 


16. 


17. 


Entered  cloud  and  lost  sight  of  sun. 
We  are  oyer  water.  (8)  Saining. 


6)  Stratus  clouds  on  our  leyel. 

On  the  ground  in  Wilderness  £ark. 


Digitized  by 


Google 


232 


BEPORT — 1864. 


Table  I. — Meteorological  Observations  made  in  the  Nineteenth 


Is 


Time. 


Siphon  Barometer. 


Reading 

corrected 

and  reduced 

to  32°  Fahr. 


Att. 
Therm. 


Aneroid 
Barometer, 

No.  J 


Height  above 
•ea-lerel. 


Dry  and  WctTher- 


Dry. 


Wet. 


(i) 


(2) 


(3) 


(4) 

(5) 

(6) 

(7) 
(8) 


m    • 

58    o  p.m. 

o    o  „ 

10  „ 

20  „ 

30  ,, 

o  „ 
30  ,, 

o  „ 
10  „ 
30  „ 
45  »> 
*5  " 

o  „ 

o  „ 


in. 


5  20 

I55 


6 

7 
7 
7 
8 

9 
10 


o  „ 

30  „ 

o  „ 

*5  » 

30  „ 

o  „ 

o  „ 

o  „ 

10  30  „ 

11  o  „ 

11  3°  » 

12  o  „ 
1*  3°  »» 

13  o  »» 
*3  30  » 

14  °  »» 

14  30  » 

15  o  „ 

16  o  „ 

16  3°  » 

17  o  ,» 

17  3°  » 

18  o  „ 
18  10  „ 

18  40  „ 

19  °  »» 

20  o  „ 

21  o  „ 

22  o  „ 

22  30  „ 

23  o  „ 

23  3°  ». 

25    o  „ 


in. 

2930 

29*30 

2925 

2013 

2892 

2875 

28*47 

28*36 

28-15 

17-95 

27*90 
27*61 

27*45 
27-30 
2718 
27*05 
2695 
26*80 
2674 
26-70 
2670 
26*56 
26-65 

2675 
27-05 
27-05 

27 '20 


27-20 
27-I5 
2713 
27*05 
2695 
2687 
26*70 
26*56 


26*47 


26*30 
26*32 


26*13 
26-35 
26-33 
26*33 
2635 
26-35 
26'24 


feet. 


3*7 
49  * 
691 
885 

M55 
1.265 

i»437 
1.635 
1,685 
1.982 
2,132 
2,282 

2,301 
2,530 
2,630 
2,780 
2,840 
2,880 
2,880 
3,031 

»»937v 
(2,630) 
2,530 
2,520 
2,380 

(2,33o) 
2,280 

2,327 
2,337 
2,522 
2,604 
2,694 

2,854 
3,004 

(3,055) 
3,106 

(3,234) 
3,276 
3,296 

(3.337) 
3*4^1 
3,291 
3.307 
3,307 
3.327 
3,327 
3.407 


6r5 
618 
6o*o 
59*i 
59* 
59*1 
58-2 
57*2 
568 
56*0 
55*5 
54« 
54*2 
54'o 

52*5 
52-2 
52*1 
521 

Si) 

52*0 

51-5 

51*0 

(517) 

5**5 

5a'l 
52-8 

(533) 
538 
52-8 

515 
51-0 

505 
502 
49-0 
48*2 


47*2 

46-8 
46*9 

(467) 
466 

465 

47-2 
47-2 

47*» 
48*0 


5*'5 
517 
51-0 
50*1 

5°*i 
50*0 
50-2 
482 
481 
48-1 
481 
465 
47*i 
47*i 
47'i 
46*1 
46*1 
462 
457 

455 
45'o 
45*i 

4r« 
46*0 

45*9 

io:6 
46*0 
45*2 
450 
44*8 
44*2 
435 
43*5 


426 

42*5 
42*0 


421 
421 

44'i 
44-1 
44#o 
44*i 


3. 


4. 


5. 


6. 


7. 


(1)  Cloudless ;  horizon  misty ;  moon  bright;  left  the  earth. 

(2)  London  misty ;  apparently  going  over  the  Iale  of  Dogs. 

(3)  Sun  on  water  dazzling  in  the  direction  of  London. 
(5)  In  a  line  with  Charlton. 


(4)  Son  bright 
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8. 


niomcters  (free). 

Gridiron 
Thermo- 
meter. 

Dry  and  Wet  Therm*,  (aspirated). 

Hygrometers. 

Delicate 
Blackened 
Bulb  Ther- 
mometer. 

Diff. 

Dew-point 

Dry. 

Wet. 

Diff. 

Dew- 
point. 

DanielTs. 
Dew-point. 

Regnault's. 
Dew-point. 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9-o 

447 

44*0 

IO#I 

43*1 

9-o 

43*i 

- 

90 

421 

91 

41*9 

2'1 

419 

8-o 

430 

90 

40*0 

«7 

44*1 

7*9 

407 

76 

430 

390 





4o'5 

r*   • 

401 

69 

40-3 

I'4 

41*6 

6-i 

39*9 

60 

.40*0 

5*9 

40-* 

68 

388 

53-0 

65 

380 
39* 

«'$ 

385 

5*9 

39-0 

..    ..   ' 



53*° 

69 

385 

1 

f'5 

39*5 

1 

69 

39-0 

! 

1 

SI'5 

56*0 

7«a 

39-6 

68 

39*. 

1       *3 

388 

I 

1       6o 

38-8 

i       57 

380 
37* 

6-o 

5'5 

37*5 

47 

3»-3 

...... 





35-0 

4-6 

37*4 

47*5 

43 

377 

4*9 

365 

...... 

463 

4*5 

37*o 

37'5 

4*4 

38-4 

31 

40-9 

r* 

40-9 

1    r% 

41*0 

......  ! 

4°'°± 

'       39 

39-8 

| 

10.         11.      12.        13.        14.         15.  16.  17. 


(6)  In  a  line  with  Woolwich. 

(7)  Heard  a  gun  fired  on  Woolwich  Common. 

(8)  Lowering  grapnel*    Gas  transparent. 


Report  heard  10  seconds  after  seeing  the 
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Tablb  I. — Meteorological  Observations  in  the  Ninetieth 


Time. 


Siphon  Barometer. 


Reeding 

corrected 

end  reduced 

to  32°  Fahr. 


Att, 
Therm. 


Aneroid     Height  abore 
Barometer.     JZi-v-i 


No.  2. 


tea-level. 


Dry  and  Wet  Ther- 


Dry. 


Wet. 


(1) 


(4) 
(5) 


(2> 
(7) 


o  p.m. 

o  „ 

3o  .. 

30  » 

o  „ 

o  „ 

o  „ 

o  „ 

30  ,» 

45  » 

o  „ 

o  „ 

o  „ 

o  „ 

30  ,> 

30  » 

o  „ 

10  „ 

o  „ 

3°  .. 

o  „ 

o  „ 

o  „ 

o  „ 

o  „ 

o  „ 


46  30 

47  3° 

48  o 

49  ° 

49  3° 

50  o 

50  30 

51  ° 

52  o 
51  30 

53  o 
o 
o 
o 
o 
o 
o 
o 
o 


54 
55 
56 
58 
o 
2 

14 
15 


In. 

2617 

26*15 

26*06 

26*05 

26*05 

26*05 

26*13 


26*27 
2635 
26*70 
2687 
26*90 
27*05 
27*05 
26*94 
26*90 


26*85 
26*83 
26*85 
26*87 
26*94 


27*05 


27*20 


2695 
26*89 
26  83 
26-75 
26*65 
26*56 
26*55 
2653 
2683 
26*95 
27*20 
27*40 
27*65 
27*77 
27*85 
2835 
2949 
2950 


feet. 
3.459 
3-463 
3»536 
3»543 
3»543 
3.543 
3.5*7 
(3445) 
3.409 
3.349 
3.°97 
2,755 
2,680 

*.5*7 
2,527 
2,740 
2,782 
(2,790) 

2.834 
2,854 
2,834 
2,812 
2,740 
(2,683) 
2,625 

(*>SS°) 
2,470 


2,629 
2,689 
2,740 
2,823 
2,927 

3»OI7 
3.027 

3.053 
2.753 
2,613 
2,363 
2,003 

".923 
1,807 
1,726 
1,238 

ground. 


48*2 

4«'5 

47*0 

47' 
47'o 
46*0 
46*0 

47*0 
482 

49'o 
51*2 
51-1 
51*0 
511 
505 
50*2 

49*5 
50*2 
51*0 
518 
518 
51-0 

(52*0) 
52*0 


510 
510 

5«*5 
518 

5'*5 
510 

492 
49*0 
490 
50*5 

51*7 
53*0 
53*2 
535 
53*5 
53*3 
54*0 


44'2 
44'i 
41-2 
411 
41*0 
40*5 
40*5 

41*8 
43*o 
44*2 
450 

44'5 
44*8 

45*5 
450 

45o 


44*2 
450 
45*1 
457 

46*0 
46-0 

46*7 

45*5 
45o 
45'2 
45*o 
460 
46*2 

43*0 

434 

4+o 
460 
47*6 
50*0 
50*0 
50*0 
50*0 

49*i 
50*0 


!1}  Mist  in  horizon  all  round. 
2)  Going  towards  Erith. 
8J  Erith  Church  nearly  under  us. 
4)  Orer  the  riyer  bank  at  71*  36"  51s. 
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mometers  (free). 

Dry  and  Wet  Therm*,  (aspirated). 

Hygrometers. 

Delicate 

Gridiron 

Tbermo- 

Daniell'a. 

Regnanlt'a. 

Blackened 

Diff. 

Dew-paint. 

meter. 

Dry. 

Wet. 

Dift 

Dew- 
point 

Dew-point 

Dew-point 

Bulb  Ther- 
mometer. 

o 

4«o 

o 

36-8 

0 

0 

« 

0 

0 

0 

• 

0 

44 

39*3 

5*8 

34*7 

6o 

34'4 

6-o 

34*3 

55 

34-2 

5'5 

34-2 

...... 



35*o 

5** 

35*9 

5'* 
4*8 

37'3 
39-o 

4«-s 

6-i 

38-6 

66 

377 

6-2 

3«-3 

5* 

397 

5*5 

39*4 

5#* 

39*5 

5*3 

3«:5 







39*5 

5'» 

39*5 

5-9 

39° 

6-i 

39*5 

6-o 

397 

6-o 

39*9 

5*9 

40*0 





39*5 

59 

40*1 

■ #%  #... 



52*0 

I'5 

39-8 

6o 

388 

6-3 

38-4 

6-8 

381 

5*5 

40-4 

48 

41-2 

..../. 

39'° 

6-2 

36-3 

5*6 

37*3 

5'o 

386 

45 

4'#3 

4'i 

43*4 

3*o 

47-0 

3* 

468 

35 

466 

3'5 

466 

4'* 

4-o 

46*1 

9. 


10. 


11. 


12. 


13.        14. 


15. 


16. 


17. 


(6)  Orer  the  river  bank  on  Essex  aide  at  7*  38™  36s,  therefore  the  river  was  crossed  in 
1«36». 

(6)  Packed  up  the  instruments. 

(7)  On  the  ground  at  East  Hendon,  fire  miles  from  Brentwood. 
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Table  I. — Meteorological  Observations  made  in  the  Twentieth 


JJZ 

Time. 

Siphon  Barometer. 

Aneroid 

Barometer, 

No.  2. 

Height  aboTe 
eea-lerel. 

Dry  and  Wet  Ther- 

Reading 

corrected 

and  reduced 

Att. 
Therm. 

Dry. 

Wet. 

to  32°  Pahr. 

h    m    • 

in. 

0 

in. 

feet. 

A  ~ 

0 

s 

4  10    o  pjn. 

5  *5    o    „ 

6  io    o    „ 

2991 
29*88 

66-8 
658 
66-o 
665 
65-0 

59*5 

5*9 
60*0 

59*5 
60*0 

(3) 

6  17    0    „ 

29*86 

6  17  30    „ 

29-56 

5" 

65-0 

58-0 

(4) 

6  18     0    „ 
6  18  20    rt 

29*28 
29*01 

772 
1,022 

63-2 

57'x 

(5) 

6  18  30    „ 

28-95 

1,082 

62-1 

56-1 

h 

(7) 

60*9 

55-5 

6  19    0    „ 

...... 

28-56 

'*6\ 

60-5 

55'o 

8} 

6  19  30    „ 

(1.58*) 

(59*o) 

6  19  45    „ 

(10) 

6  20    0    „ 

28-23 

1,702 

58-2 

54*i 

6  20  30    „ 



28*01 

2,006 

58-2 

54-i 

6  21     0     „ 

2791 

2,106 

58-2 

54*o 

6  21  30    „ 

27-84 

2,236* 

582 

sr* 

(H) 

6  22    0    „ 

27*36 

2,696 

55*5 

52*0 

(12) 

6  22  20    „ 

(13) 

6  23    0    „ 

27*27 

2,786 

54*5 

51-0 

(14) 

6  24    0    ,, 

26-96 
2681 

3,086 

54*0 

51-0 

(15) 

6  24  30    „ 

3,»H 

540 

51-0 

(16) 
(17) 

6  25    0    „ 

(3.375) 
3»69» 

53*0 

50-6 

6  26    0    „ 

26-34 

52*0 

50*0 

6  26  30    „ 

6  27    0    „ 

26*11 

3.978 

5*'5 

50*2 

6  27  30    „ 

26*05 

4,038 
4,068 

52-2 

50*2 

6  28    0    „ 

26*01 

517 

502 

6  28  10    „ 

*5*97 

4,082 

512 

49*7 

6  28  30    „ 

*5'95 

4,102 

512 

49*7 

(18) 
(19) 

6  29    0    „ 

*5'95 

4,102 

51-2 

492 

6  30    0    „ 

»5'93 

4,112 

51-2 

49*5 

6  30  30    »» 

*5*97 
26*04 

4,082 

51-2 

49*5 

(20; 

6  31    0    „ 

4,006 

512 

49* 

6  32    0    „ 

26-19 

3,841 

512 

492 

6  33    0    « 

2677 

3»M* 

52-0 

50-0 

*  34    0    „ 

2681 

3,202 

52-2 

50*5 

(21) 
(22) 

*  35    0    „ 

27-01 

3,002 

528 

50*1 

*  35  »5    »» 
6  36    0    „ 

27-16 

2,840 

27-26 

2,740 

535 

51-2 

6  36  30    „ 

27*26 

2,740 

53*5 

5*5 

6  36  40    „ 

(1.740) 

(23) 

6  37    0    „ 

*7*26 

2,740 

54-0 

52-0 

1.                        2.               3.              4.               5.               6. 

7. 

(1)  In  Mr.  Webster's  garden,  wind  W. 

(2)  In  Mr.  Webster's  garden,  wind  W.S.W. ;  cloudy. 

(3)  Left  the  earth.                                       (4)  Passing  over  Derby. 

(5)  Moving  due  E. ;  cloudy  sky.    Over  the  railway. 

(6)  Going  towards  Mansfield.                   (7)  Over  the  Derwent ;  misty  all  ro 

and. 

(8)  Over  meadows. 

(9)  The  car  has  turned  half  round  since  leaving  the  earth ;  can  see  people  as  s 

pecs, 
•ly  clear. 

(10)  Can  see  sheep ;  scud  above ;  cannot  see  people  in  the  fields ;  gas  very  neai 

(11 )  Lowering  the  grapnel ;  wind  felt  in  the  face ;  can  only  see  people  on  the  i 

(12)  Four  miles  from  Derby.                     (13)  Derby  in  mist. 

-oads. 

(14)  < 

3as  (hick  and  cloud 

y  issuing  fro 

m  the  w 

re;  cloud* 

under  us. 
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8. 


mometers  (free). 

Dry  and  Wet  Therm,  (aspirated.) 

Hygrometer*. 

Delicate 
Blackened 
Bulb  Ther- 
mometer. 

Diff. 

Dew-point. 

Gridiron 
Thermo- 
"  meter. 

Dry. 

Wet. 

Diff. 

Dew- 
point 

Daniell'a. 
Dew-point 

Regnanlt's. 
Dew-point 

o 

o 

0 

0 

0 

0 

0 

0 

0 

0 

V 

53* 





...... 

45*o 

6-9 

53*5 

66-o 

6-o 

55*» 

7-o 

53'9 

5*o 

55'9 

7*o 

5**3 

6'i 

5I#9 

6-o 

5o*9 

54 

508 

5*5 

50*2 



...... 





481 

590 

4'i 

50-4 

4i 

50-4 

582 

4* 

50*2 

5'i 

484 

58-3 

3#5 

48-6 

3*5 

47-6 

483 

3«o 

48*1 

3*o 

481 

*'4 

48*0 

2*0 

48*0 

2'3 

47*9 

...... 

...... 

48-0 

a*o 

48*2 

»'5 

487 

»'5 

48-1 

»*5 

48*1 

. 

a*o 

47'* 

»7 

477 

>7 

477 

2*0 

47#i 

480 

2*0 

47'i 

2*0 

48*0 

"7 

48*8 

*7 

47#* 

*'3 

48-9 

»"o 

495 

a*o 

50*0 

. 

9. 


10. 


11. 


12.        13. 


14. 


15. 


16. 


17. 


(15)  Clouds  around  us ;  gas  issuing  from  the  neck  of  the  balloon ;  earth  misty. 


(16)  Entering  cloud. 

(17)  In  a -^    -f~- 


1  white  cloud;  fog;  can  see  nothing;  clouds  blacker  above  than  below;  gas 
muddy  looking ;  warm.  (18)  Can  hear  watch  ticking  plainly. 

(19)  Heard  a  railway  train. 

(20)  At  6h  31m  30"  at  3938  feet.  Mr.  Goodchild's  pulsations  were  90  in  a  minute ;  Mr. 
AUport's  the  same;  Master  Glaisher's  86;  Mr.  Jackson's  and  Mr.  CoxwelFs  94;  Mr. 
Glaisher's  96 ;  Mr.  Knight's  110 ;  and  Mr.  Bourne's  112. 

Over  Ilkeston,  or  about  10  miles  from  Derby ;  saw  ten  furnaces,  &c  ;  counted  ten  bridges 
over  the  river.  (21)  Gas  clear ;  heard  shouting ;  can  see  men,  sheep,  &c. 

(22)  Gas  bright  (23)  Can  see  Nottingham. 
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Table  I. — Meteorological  Observations  made  in  the  Twentieth 


Time. 


Siphon  Barometer. 


Reading 

corrected 

and  reduced 

to  39°  Kahr. 


Att. 
Therm. 


Aneroid 

Barometer, 

No.  S. 


Height  abore 
sea-level. 


Dry  and  Wet  Tker- 


Dry. 


Wet. 


(1) 

(2) 

(3) 
(4) 

kl 

(7) 
(*) 


(9) 
(10) 


(17) 


in. 


30  p.m. 

o  „ 

0  „ 

30  »• 

o  „ 

30  »» 

o  ,, 

o  „ 

O  „ 

o  ,, 

o  „ 

10  ,; 

30  f» 

o  „ 

30  »» 

o  „ 

30  >, 

o  „ 

o  ,, 

30  ,, 

o  „ 

30  »» 


»» 


30 

o 

30 

o 

30 

o 

30 

4.5 
30 

o 

30 

o 

30 

o 
o 
o 
o 
o 
o 
o 
o 
o 


in. 

27*26 
27-18 
27-11 
27*06 
27*01 
27*01 
2695 
26*88 
2678 
26-47 
26*36 

26*27 
26*26 

26*27 


26*02 
2591 
25*81 
2578 
2578 
2578 


2577 

25*81 
25*81 
2586 
2591 
25*91 
26*07 
26*56 

2668 
2684 
27*27 
27*28 
2756 
2801 
2878 
2896 

2958 
29*78 


feet. 

2,740 

2,820 

2,890 

2,940 

2,990 

2,990 

3,050 

3,120 

3,*37 

3»549 

3,669 

3,758 
3.768 

3,759 
(3,886) 

4,o>3 
4,1*3 
4,230 

4»»7i 
4,271 

4,*7i 
(4,276) 
4,280 

(4,»55) 
4,230 
4,230 
4,180 
4,no 

*4»i3o 
4,080 

3,39° 

3,36o 
3»«87 
2,696 
2,688 

1,493 
2,088 
1,388 
1,061 


54*0 

53*9 
54*o 
540 

53'9 
54*o 
54-0 
54*0 
54*0 
53*5 
53'o 

522 
51-0 

5i'5 

507 
50*2 
50*0 
492 
492 
492 

49*5 

49*5 
495 
495 
492 

493 
49*5 
51a 

5-5 
52*0 

575 
5^o 
58*0 

59*3 
60*4 
6i*8 

64*6 
64*0 


52-1 
51-2 
52*0 
5»*7 
51*5 
5"*5 
5«'5 
5»"5 
5-'5 
52*0 

505 

49*5 
50*0 

50*0 

49*8 
49*2 

49* 
49*1 

49*» 
49*?» 

49-0 

482 
481 
48*1 
48*1 
481 
481 
49*5 

50*0 
5-5 

5r; 

54*8 
55*o 
54-8 
561 

57*5 

58-5 
58*2 


2. 


8. 


5. 


6. 


7. 


(1)  Gas  clear. 
2)  Nottingham  race-course  and  Burford  seen.    Gas  coming  out  fast  from  the  neck  of 
the  balloon.    Nottingham  appeared  covered  with  smoke ;  moving  towards  Sherwood  Forest. 
(3}  Over  railway.  (4)  Mist  below ;  can  see  the  earth  clearly. 

(5)  Black  mist  below. 

16)  Lost  sight  of  the  earth  on  entering  cloud ;  clouds  apparently  blacker  below  than 
above ;  gas  getting  cloudy.  (7)  Can  hear  sounds. 

(8)  Gas  much  cloudier ;  lighter ;  gas  coining  out  of  the  neck  of  the  balloon ;  light  all 
round;  gas  thick.  (9)  Heard  a  gun ;  still  in  cloud. 
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289 


(free). 


Dill.       Dew-point 


1*9 

*7 

*3 
*4 
**5 
*'5 
*'5 
*5 
*'5 
**5 

27 
i*o 

i#5 
o-o 

I'O 

o-8 
o*o 

O'O 

o-o 
o'S 

i'3 
i'4 
»*4 
x*i 

1*2 

i'4 
"7 

»'5 

o*5 
4*3 
3* 
3'o 
4*5 
4** 
4'3 

6-i 
5'8 


50*1 

4«s 

50*0 

49*5 
491 

49*1 
49-1 

49*' 
49-1 

5o*5 
48*0 

467 
49-0 

48*5 

488 
48*1 

48-3 
49-2 
492 
49-2 

485 

46-8 
466 
466 
46-8 
468 
466 
477 

48-5 
510 

49'3 
5»o 

5*3 
510 
52-6 

53*9 

534 
539 


Gridiron 
Thermo- 


Dry  end  Wet  Therm*,  (aspirated). 


i>ty. 


Wet 


Difc 


Dew- 
point 


Hygrometers. 


Daniell's. 
Dew-point 


's. 
Dew-point 


48*0 


490 


47*5 


47*0 


Delicaee 
Blackened 
Bulb  Ther- 


8. 


10. 


11. 


12. 


13.        14. 


15. 


16. 


17, 


(10)  The  number  of  pulsations  per  minute  were  as  follows:— Mr.  Coxwell,  04;  Mr. 
Bourne,  98;  Mr.  Goodchild,  86 ;  Mr.  Allport,  84;  Mr.  Jackson,  96;  Mr.  Knight,  9a 

(11)  Voire  opened ;  slight  wind  against  the  face. 

(12)  Can  hear  a  ohurch-olook  striking ;  clouds  darker. 

(13)  Can  see  the  earth  ;  oyer  fields. 

(14)  Earth  clear ;  can  see  the  edges  of  the  clouds ;  cannot  see  people. 
tt5)  Can  see  people ;  oyer  a  park ;  going  oyer  Southwell. 

(16)  Oyer  Nottingham  and  Lincoln  Railway ;  see  sun  faintly. 

(17)  On  the  ground  at  Nowell  Woodhouse,  about  9  miles  from  Newark. 
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BEPOET— 1864. 


Table  I.— Meteorological  Observations  made  in  the  Twenty-first 


(i) 

(2) 


(«) 

8 


(9) 

88 

12) 

J? 

(16) 


Time. 


o  p.m. 

o  „ 

30  » 

o  „ 

3°  »» 

45  » 

o  „ 

50  M 

O  n 

O  m 

30  n 

O  „ 

O  »i 

O  „ 

30  „ 

O  » 

O  „ 

o  „ 

30  „ 

o  „ 

10  „ 

*<>  v 

30  „ 

O  n 

30  „ 

30  >» 

o  „ 

o  „ 

30  „ 

45  ,. 

o  » 

30  »» 

30  ,, 

o  „ 

30  ». 

o  „ 

30  » 

o    ft 

30  ». 
o   „ 

30  .. 

3°  » 


Siphon 


corrected 
and  reduced 
to  330  Fahr. 


in. 


Att. 
Therm. 


Aneroid 

Barometer, 

No.l. 


in. 

»975 

*975 

*9*75 

29-67 

1964 

29*61 

2951 

2938 

29*21 

29*08 

2898 

2888 

2881 

2856 

»9-55 
28*55 
29*18 
2924 

*9*35 
29*36 
29*40 
2938 
29*37 
2924 
2917 


2005 

2874 
2845 
28*41 
28*38 
28-37 
2881 
29*06 
28*98 
2886 
28-64 
2856 
2851 
2845 
28*31 
28*05 
280c 


Height  above 
•ee-ierd. 


mi. 

IgroundJ 

484 
5*4 
610 
719 
865 
970 

»»<>54 

1,138 

1,188 

«»493 

1,497 

1,497 

891 

S40 

75o 

747 

717 

7H 

713 

841 

903 

(980) 

1,019 

1,309 

1,589 

1,621 

1,660 

1,670 

1,188 

950 

1,004 

M34 
i»37© 
1,460 

i,5»4 
i,578 
Ii7i4 
1,979 
2,026 


Dry  and  Wet  Ther- 

Dry. 

Wat. 

© 

0 

63*1 

555 

64*0 

56  + 

63*0 

54-0 

6i*5 

52*0 

62*0 

52*1 

6o'i 

51-2 

601 

sn 

595 

51*2 

58*5 

50*2 

58*0 

50*0 

57*8 

50*0 

57** 

495 

57** 

50*0 

568 

50*0 

5*5 

50*0 

56*2 

49*8 

57*0 

510 

57-2 

5*5 

578 

519 

57*9 

52*0 

58*0 

5i*5 

57*8 

512 

57*5 

509 

57'» 

505 

57*0 

50'3 

562 

50*0 

555 

489 

55* 

489 

55** 

*f* 

54*9 

48*2 

55o 

492 

55* 

49*2 

56*0 

495 

55*9 

490 

55* 

55*0 

& 

54'5 

48*0 

540 

471 

53* 

468 

527 

461 

522 

46-1 

1. 


3. 


4. 


5. 


6. 


7. 


(1)  Sty  cloud j ;  cirrooomulus ;  windN.N.W.  (2)  Misty. 

(3)  Orer  Penge.  (4)  Going  towards  Bromley. 

(5)  Orer  Chatham  and  Dover  line  of  railway. 

(6)  The  number  of  pulsations  per  minute  were  as  follows : — Mr.  £.  Atkinson,  78 ; 
Mr.  Glaisher,  104 ;  Mr.  Ingelow,  106 ;  Mr.  Collins,  108  ,*  and  Mr.  Woodroffe,  120. 

(7)  Orer  Shortlands. 

(8)  Can  see  the  fountains  playing  at  the  Crystal  Palace. 

(9)  See  New  Church  at  Bromley.  (10)  Passing  south  of  Bromley. 
(11 J  Thirty  vibrations  of  horixontal  magnet  in  48  seconds. 

(12)  On  a  level  with  Bromley. 
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(free). 


Diff. 


Dew-point. 


Gridiron 
Thermo- 
meter. 


Dry  end  Wet  Therm*,  (aspirated). 


Dry. 


Wet. 


Diff. 


Dew- 
point 


Hygrometers. 


DanieU's. 
Dew-point. 


Regnault'a. 
Dew-point. 


Delicate 
Blackened 
Bulb  Ther- 


7-6 

c/o 
9*5 

5 

8'3 

8-o 

7'8 
77 

7'2 

6-8 

6*o 
5*7 
5*9 
59 

fr5'" 

66 

66 

67 
67 

6'2 

6*6 
63 

7-o 

67 
5*8 
6o 

6'5 

O'O 

6'5 
66 

6* 
66 
6i 


491 
494 
464 
437 
43'6 
43*4 
43*5 
43*9 
42*8 
42-8 
430 
42-5 
43*4 
438 
44*o 
43-8 
45'5 
463 
467 
467 

43-8 
45'3 
45'i 

44*5 
44-2 

44'8 
437 
429 

415 
43* 
436 

43'4 
43*4 
425 

43*4 
422 

417 
4i7 
404 
396 
39*9 


456 


59-2 
59-0 
58-0 

57-0 


550 


568 


55*9 


54-0 
53-5 


8. 


9. 


10. 


11. 


12.        13. 


14. 


15. 


16. 


17. 


(13)  Going  over  Hayes  Common. 

(14)  Crystal  Palace  looks  well. 

(15)  The  number  of  respirations  per  minute  were  as  follows: — Mr.  Collins,  11 ;  Mr. 
Coxwell,  15 ;  Mr.  J.  and  Mr.  E.  Atkinson,  both  17 ;  Mr.  Ingelow,  18 ;  Mr.  Glaisher,  18* ; 
Mr.  Woodroffe,  19 ;  and  Mr.  Ellis,  20.  Mr.  Collins  repeated  the  experiments  and  found 
them  still  the  same. 

(16)  Ozone-paper  tinged  to  1 ;  ozone-powder  coloured  to  2. 

(17)  Can  feel  wind  in  the  face.  (18)  Passing  down  the  Sevenoaks  road. 
(19)  Moving  S.E.  (20)  Sun  at  edge  of  cloud. 

(21)  Sun  visible. 
1864.  B 
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BEPOKT — 1864. 


Table  I. — Meteorological  Observations  made  in  the  Twenty-first 


Is 


(i) 


(2) 


(3) 
(4) 

(7) 


Time. 


op.ra. 

3o  »» 

30  .» 

o  » 

o  „ 

30  >t 

o  „ 

30  >» 

45  ». 

o  „ 

30  11 

o  „ 

o  ,, 

o  „ 

o  „ 

o  „ 

o  » 

o  „ 

30  „ 

o    „ 

20  „ 


7  20    o  „ 
7  *°  30  v 


o 
o 

'5 

30 
o 
o 
o 

30 

o 
o 
o 
o 
o 
o 
o 
o 

30 

o 

30 

o 
o 


Siphon  Barometer. 


Reading 

corrected 

and  reduced 

to  39°  Fahr. 


in. 


Therm 


Aneroid 

Barometer, 

No.  S. 


in. 

27-97 

*775 
27-41 
27-36 
27*08 
27*00 
26-91 
2681 
26-56 
26*17 
26*17 
26-11 
26*01 
25*96 
25-88 
2591 
2591 
26-00 
26*06 
26-1 1 
26*25 
26*26 
2637 
26*41 
26-41 
2646 
26-51 
26-54 
26-57 
26-57 
26*61 
26*71 
2673 
26*76 
2685 
2686 
26*90 
2681 
26-61 
26*48 
2644 


26*06 
25*86 
2578 
25-61 
2541 
2536 


Height  above 
sea-level. 


feet. 
2,057 

*.*95 
2,603 
2,648 

*.94« 
3,021 
3,iii 
3,202 
3»454 
3»7*57 
3.831 
3»»7' 
3»965 
4,017 
4,086 
4»»3* 

4.I31 
4*040 

3»9»5 
3.845 
3.795 
3*79° 
3,680 

3.64° 
3.640 
3.59° 
3»5» 
3.487 
3.453 
3.453 
3.423 
3.3" 
3,3o2 
3»*77 
3.i87 
3.197 
3»"9 
3,209 

3-4"5 
3.5*7 
3.561 
(3.734) 
3.9°7 

4»i9* 

4,270 

4.467 
4,661 
4»7l6 


Dry  and  Wet  Thern 


Dry. 


522 
51*5 
50*5 

49l 
496 

49* 
49*5 
495 
484 
469 

465 
462 
45*9 
45'5 
44'* 
43'i 
43-0 
430 
43'* 

431 
439 
440 
44-1 
44* 

44#8 
44*5 
43-2 

45* 
45*9 
47** 
47-2 

475 

47*8 
47*5 
47** 
47-0 
47-0 
465 

430 
428 

43? 
430 

437 
430 


Wet. 


46*1 
46*0 

45*1 
45*o 
45-0 
45-2 
45-2 
45** 
43*5 
43-0 
421 
421 
421 
42*1 
411 

40*5 
40*0 

4o*5 
40-5 


40-5 
41*0 
42*0 
419 
421 

421 

43*i 
42*1 

4*'5 
43*° 

445 
45*o 
44*1 
44-2 

437 
421 

42*2 

42*2 

421 

413 
415 

42*0 
42-0 

415 
41-3 


3. 


6. 


6. 


7. 


(\\  Near  New  Bromley.  (2)  Golden  tinge  over  water.  (3)  Son  again  seen. 

(4)  Thirty  vibrations  of  horisontal  magnet  was  obaerred  in  491  second*. 

(5)  Sun  shining  on  Blackened  Bulb  Thermometer. 
(6^  Can  see  farningham ;  passing  Madamscourt  Hill. 

(7)  Thirty  vibrations  of  horizontal  magnet  was  observed  in  49  seconds. 
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rnometen  (free). 


Diff. 


5*5 
5'4 

# 

4-o 
4*3 
4*4 
39 
3*9 
4'4 
4*i 
38 
3*4 
31 
2-6 
3«o 

U 

2-6* 
2-9 

2-0 
2#2 
2*1 

27 

'*4 
i'i 

27 

2'9 

2'7 

*'5 
3'4 
3-6 

3*8 

48 
4*4 

i*7 
i'3 

I'O 
I/O 
2'2 

17 


8. 


Dew-point 


39*9 
4i» 

4o*3 
40*2 
40*1 
409 
40*6 
40-4 

38i 
386 

37*1 
37*4 
377 
38-2 

37"5 
37*4 
364 

37*4 
37'4 

37*4 
37-6 
396 

393 
396 

388 

4»*3 
40-8 

39*4 
39*7 

41*5 
42-2 
42-4 
40*2 

39*4 
364 
368 
368 

37-x 

39* 
40-2 
40-8 
40*8 
38-8 
392 


Gridiron 
Thermo- 
meter. 


Dry  and  Wet  Theme,  (aspirated) . 


Dry. 


Wet. 


Diff. 


Dew- 
point. 


Hygrometers. 


Daniell'e. 
Dew-point. 


Begnaolt'B. 
Dew-point. 


Delicate 
Blackened 
Bulb  Ther- 
mometer. 


39-2 


34'5 


45*0 


42*0 


45'° 


10. 


11. 


12, 


13,        14. 


15. 


16. 


17. 


(8)  Thirty  vibrations  of  horizontal  magnet  was  observed  in  48-9  seconds. 

(9)  Sevenoaks  on  oar  level. 

I 


(10)  Crossing  Sevenoaks  line, 
(ii)  Can  see  Knoll  House. 

12)  Ozone  by  paper  was  coloured  to  2,  that  by  powder  3. 
[13)  Thirty  vibrations  of  horizontal  magnet  was  observed  in  49-2  seconds. 
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Table  I. — Meteorological  Observations  made  in  the  Twenty-first 


Time. 


Siphon  Barometer. 


Beading 

corrected 

and  reduced 

to  82°  Fahr. 


Att. 
Therm. 


Aneroid 

Barometer, 

No.  3. 


Height  abore 
sea-level. 


Dry  and  Wet  Ther- 


Dry. 


Wet. 


(1) 


n 

i 

S3 

(16) 


(20) 

(21 
(22) 

(23) 
(24) 


in. 


30  p.m. 

o  „ 

o  „ 
3<>  ,» 

o  „ 
30  „ 

45  » 
o  „ 
o   „ 

30      „ 


o    « 

o   „ 

o   „ 

20  „ 

30  fl 

o    „ 
o   „ 

30  ». 

O    n 
30    11 

45  ». 
o 

30 
30 

o 

30 
30 

o 

30 

o 
o 

30 

o 

30 
30 

o 

30 

o 
o 
o 
o 
o 


» 


»» 


t» 


25*28 
2518 
15*18 
25*18 
25*26 
2528 
2536 
2538 
25*45 
*5'45 
2538 
25*3*5 
*545 
*5*55 
2557 
25-57 
2568 
2591 
26*06 


26-06 
26*06 
26*06 
2608 
26*06 
26*06 
26*08 


26*36 
26*41 
2645 
26*48 

26*66 
1676 
2686 
26*96 
27*01 
27*26 
27-31 
2741 
27-56 
27*58 


feet. 
4.796 
4*898 
41898 
4,898 
4,816 

4*796 
4,722 

4»699 
4.597 
4i597 
•  4*699 
4*692 

4*597 
4*9» 
4*471 
4A7* 
4,357 
4*»5 
3,958 

(3.958) 
3.958 
3.958 
3.958 
3»936 
3.95J 
3.958 
3.936 

(3.686) 
3*637 
3.588 
3.547 
3,604 

3.45° 
3*343 
3»*44 
3»M4 
3»©44 
2,994 
2,744 
2,694 

2,594 
2*4° 
2409 


441 
420 
428 
422 

41*9 
422 
41*9 
412 
412 
40-2 
40*2 
40*2 
409 
409 
41*0 
41*0 
41*0 
412 
42*0 
42-0 
420 
419 
41*9 

41*9 
419 

4»'5 
415 

419 
42*0 
419 
419 
421 
421 
42-5 
4*5 
4*5 
430 

43*5 
440 

44*5 
449 
44*9 


40*2 
41*2 
410 

4o*5 
398 

39*9 

3r* 

3f5 
38*5 

37-8 

37-8 

37-8 

382 

38*2 

382 

382 

38-2 

3o'5 

38-2 

38-0 

389 
390 

392 

39° 
39o 

39*5 
390 

39*5 
392 
398 
398 
398 
40*0 
40*0 

405 
405 
410 
41*0 

4"*5 
41*0 
42*0 
42*0 


1. 


2. 


3. 


4. 


6. 


7. 


(1)  Over  the  Weald  of  Kent;  temperature  of  gas  in  balloon  55°. 

(2)  Very  misty ;  no  object  at  any  distance  can  be  seen. 

S3)  Thirty  vibrations  of  horizontal  magnet  in  49*2  seconds. 
4)  The  sky  clear  and  light  blue ;  detached  cumuli. 
(5)  Heard  dog  barking ;  passing  to  the  left  of  Tunbridge. 
f 6)  Thirty  fibrations  of  horizontal  magnet  in  49  seconds. 
(7 )  Very  misty.  *  (8)  Very  misty. 

(9)  Ozone  paper  coloured  to  3,  powder  to  4. 

10)  Can  see  Tunbridge  Wells  to  the  right  and  S.  of  us. 

11)  Can  hear  voices,  but  see  no  one  on  the  earth. 
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mometen  (free). 


Did 


Dew-point. 


Gridiron 
Thenno- 


Dry  and  Wet  Therm*,  (aspirated). 


Dry. 


Wet 


Diff. 


Dew- 
point. 


Hygrometers. 


Daniel?*. 
Dew-point. 


Regnanlt'a 
Dew-point. 


Delicate 
Blackened 
BulbTher- 


39 
17 
r8 

VI 

vi 

34 

27 

27 
*#4 
*'4 
a'4 
*7 
27 
2-8 

2*8 
2'8 

27 

3-8 

4-o 

3i 
2-9 

*7 
2-9 
2-9 

2*0 

*'5 

*'4 
2-8 

2*1 
2*1 

»-3 

2*1 

**5 

2*0 
2*0 
2*0 

**5 
**5 
*'5 
2-9 

2'9 


356 
39-i 
3»-8 
38-4 

37-1 
37.0 

343 
3S-i 
35'i 
34*7 
347 
347 
347 
347 
347 
347 
347 
35'i 
33*5 
33' 
35-o 

35*4 
359 
35*4 
354 
37*o 
36-9 

36-6 
35-7 
37-1 
37-1 
36-9 

37*4 
37*o 
38*0 
38-0 
38-6 
38*0 

3«-5 
390 
386 
38*6 


4i*5 


41*5 


44-0 


9. 


10. 


11. 


12.        13. 


14. 


15. 


16. 


17. 


(13)  Near  Tillage  of  Hadlow. 


(24J 


The  sun  at  edge  of  cloud. 

Nearly  oyer  the  Medway. 

Thirty  vibrations  of  horizontal  magnet  in  49  seconds. 

We  are  changing  our  direction.  (17)  Heard  a  gun. 

Can  see  main  line  of  the  South-Eastern  Railway ;  a  train  coming  towards  us. 

Can  see  people.  (20)  Belt  across  tne  sun  apparently  on  our  level. 

Can  see  two  horses,  and  a  man  leading  them. 

Thirty  vibrations  of  horizontal  magnet  in  48*7  seconds. 

Heard  a  gun ;  can  see  three  trains. 

Can  just  see  the  edge  of  the  sun. 
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BEPOBT — 1864. 


Table  L- 

-Meteorologioal  Obeervations  made  in  the  Twenty-firat 

I'! 

Thae. 

8iphon  Barometer. 

Aneroid 

Barqmeter, 

No.  S. 

Height  abore 
sea-level. 

Dry  and  Wet  Ther- 

Reding 

Att. 

Drj. 

Wet. 

rt* 

and  reduced 
to  S39  Pahr. 

Therm. 

h    m     ■ 

in. 

in. 

feet. 

0 

0 

(!) 

8     8  30  p.m. 

27-46 

*.5*9 

450 

42*2 

(2) 

8     9  30  „ 

27*06 

1,929 

45* 

42*3 

8  10    0  „ 

26-76" 

3,229 

44-8 

4**5 

8  11    0  „ 

2666 

3»3*9 

44'8 

42*0 

8  14    0  „ 

26*51 

3.479 

43*9 

4»*5 

8  15    0  „ 

26*41 

3-579 

43*5 

410 

(3) 

8  15  3°  ,. 

2641 

3»579 

43*5 

41*0 

8  16    0  „ 

26-41 

3.579 

43*3 

41*0 

(4) 

8  17    0  ,, 

2656 

3.444 

43*i 

40-5 

W 

8  18    0  „ 

26-66 

3.340 

43*0 

40*1 

8  19    0  „ 

26*71 

3,288 

43'i 

40*5 

8  20    0  „ 

2676 

3,236 

43*2 

40*5 

8  20  30  „ 

27*01 

*.978 

43*5 

40*8 

8  20  45   „ 

27-01 

t,978 

435 

41*5 

8  21     0  „ 

27-01 

*.978 

435 

412 

8  22     0  „ 

27-11 

*,878 

43*8 

41*2 

(6) 

27*16 

2,828 

44*0 

41*5 

8  23    0  „ 

27-16 

2,828 

44*0 

42*0 

8  24    0  „ 

27*26 

2,720 

44*2 

42*0 

(*) 

8  25    0  „ 

41... 

27*27 

2,710 

445 

41* 

8  20     0  „ 

27-56 

*»434 

45-* 

43** 

8  27     0   „ 

27-66 

*.337 

450 

430 

8  27  30   „ 

2771 

1,289 

459 

43*0 

8  28    0  „ 

2776 

1,241 

46*0 

43*9 

(8) 

8  28  20  „ 

27-78 

2,221 

46*0 

43*5 

8  28  30  „ 

27-81 

2,199 

461 

44'° 

8  29    0  „ 

2796 

2,151 

46*1 

44*° 

W 

8  29  30  ,» 

28-01 

2,003 

47*0 

44* « 

8  29  45   „ 

2806 

».955 

470 

44-1 

8  30    0  „ 

28-08 

1,937 

47** 

44* 

8  30  *5   » 

28*08 

»,937 

47"i 

44-2 

8  30  3°  >» 

28*15 

1,910 

47*5 

44* 

8  31     0  „ 

28*18 

1,831 

47*5 

44-2 

(10) 

8  32    0   „ 

28*18 

1,831 

477 

447 

8  3*  3o   „ 

2816 

1,884 

47*9 

44* 

8  3*  45   >» 

28*16 

1,884 

48-0 

44*5 

(12) 

8  33    0  „ 

28*11 

1,936 

481 

447 

8  33  Jo  »» 

2806 

1,988 

481 

44*9 

8  34    0  »» 

*7'95 

1,098 

47'8 

44*5 

8  35  30  »t 

2788 

1,168 

47'8 

44* 

(13) 

8  36    0  „ 

2784 

1,208 

47*9 

44'o 

8  36  3°  »t 

2778 

1,268 

47-8 

44-0 

8  37    0  „ 

27-76 

2,288 

476 

44-0 

8  37  3o  », 

2768 

2,322 

47-6 

44** 

8  38    0  „ 

1766 

M37 

47*2 

43*9 

8  38  15   „ 

27*64 

*,34* 

47*2 

43*9 

8  38  30   ,. 

27*64 

*.348.. 

.47** 

440 

(14) 

8  39    0  ,. 

27-66 

*.337 

:    47-* 

43*7 

1. 


5. 


6. 


Y\  Heard  tbe  whistle  of  a  train. 

2)  Sixteen  vibrations  of  horizontal  magnet  in  26*5  seconds. 

tiS  Lowered  grapnel ;  clear  sky  above. 

'4)  Going  over  Goudhorst  (5)  Sunset. 

0)  We  are  paasing  between  Hawkhurst  and  Oranbrook. 
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(free). 


Diff. 


a-8 

a 

*'4 
»'5 

a 

*7 
•7 

2*0 

3 

2*0 

n 

»'3 

i"o 

a'o 

*'9 
a*i 

*'S 
a*a 

a*2 

*'9 
a-9 

3*o 
a'9 
33 
33 
3'o 
3*3 
3*5 
3'5 
33 
33 
3*6 

3'2 
3-8 

3*6 

3'4 

3'3 

3'3 

3a 

3*5 


3. 


Dew-point. 


389 
380 
388 

387 
386 
38*0 
38*0 
38-3 

37*4 
38-6 

37*4 
37*3 
376 
39*a 

3!'4 

3!'X 
385 

396 
39*4 
39*4 
40-9 
407 
397 

40*6 
41-5 
4i'5 
408 
408 
40*8 
409 

4o*5 
405 
414 
409 
40*6 
'40-8 
4i-a 
408 
40a 
397 
398 
40*0 

4o'4 
40*2 
4C'a 
404 
398 


Gridiron 
Thermo- 


9. 


Dry  end  Wet  Therms,  (aspirated) . 


Dry. 


Wet 


Dlff. 


Dew- 
point. 


Hygrometers. 


Darnell's. 
Dew-point. 


Begnanlfs. 
Dew-point. 


Deliemte 
Blackened 
Bulb  Ther- 
mometer. 


10, 


11. 


12.         13. 


14. 


15. 


16. 


17. 


(7)  Thirty  vibrations  of  horizontal  magnet  in  48*5  seconds. 

(8)  Cranbrook  very  distinct  (9)  Sounds  very  distinctly  heard. 

(10)  The  country  is  very  beauttftd  indeed. 

(11)  A  bell  heard  with  a  clear  sound.        (12)  The  shades  of  evening  are  coming  over. 
(13)  Over  Tenterden.  (14)  Heard  a  gun. 
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REPORT 1864. 


2. 


Table  L- 

-Meteorological  Observations  made  in 

the  Twenty-first 

p 

Time. 

Siphon  Barometer. 

Aneroid 

Barometer, 

No.  2. 

Height  above 
sea-tarel. 

Dry  and  Wet  Ther- 

Reading 
corrected 

Att. 

Dry. 

Wet. 

£3 

and  reduced 
to3*°Fahr. 

Therm. 

h    m     ■ 

in. 

0 

in. 

feet. 

0 

0 

8  39  30  p.m. 

27*66 

*>337 

47** 

43*5 

8  39  45   » 

27*66 

*.337 

47*2 

43*5 

8  40    0  „ 

2781 

2,187 

47*0 

43*5 

8  41     0  „ 

27*86 

2,1  j6 
2,086 

470 

43*6 

8  41  30  „ 

27-91 

47*0 

437 

S42    0  » 

*7'94 

2,056 

47*3 

439 

8  42  30  „ 

28*01 

1,986 

47'* 

439 

0) 

8  43    0  »» 

2816 

1,836 

470 

44o 

8  43  30  „ 

28-21 

1,786 

47*2 

44*5 

8  44    0  „ 

2828 

1,716 

47'i 

47'8 

45'i 

8  44  30  »» 

2828 

1,716 

44*8 

(2) 

8  45    0  „ 

2835 

1,668 

48*2 

445 

8  45  30  „ 

28*36 

1,678 

48*5 

45* 

8  46    0  „ 

28*41 

1,628 

487 

45*1 

8  47    0  „ 

28*42 

1,618 

489 

455 

(3) 

8  48    0  „ 

(i,478) 

49*1 

8  50    0  „ 

2884 

1,198 

49*0 

45*5 

(4) 

8  51     on 

28*91 

1,114 

490 

44* 

8  51  30  »» 

2891 

1,114 

490 

440 

85*    °  » 

28*98 

1,030 

490 

43*9 

8  5*  3°  »» 

29*06 

944 

49*0 

43*5 

8  53    0  »» 

29*06 

944 

490 

43** 

8  54    0  „ 

29*21 

770 

49*0 

43'5 

8  54  *5  » 

29*21 

770 

490 

440 

8  54  3°  »» 

29*26 

662 

42'2 

44*0 

8  55    0  „ 

29*23 

698 

488 

43*8 

8  55  30  » 

29*16 

772 

489 

43*5 

8  56    0  „ 

29*06 

890 

4!"2 

435 

8  56  30  „ 

28*91 

949 

486 

43* 

8  57    0  „ 

28*66 

i>*45 

48*8 

42*8 

8  57  30  »> 

28*56 

'.363 

485 

423 

8  58    0  „ 

28*41 

i,54o 

47*9 

422 

8  58  30  „ 

28*31 

1,658 

470 

42*0 

8  59    °  »» 

2826 

1,717 

46*5 

418 

8  59  30  „ 

28*16 

1,843 

46*0 

40*6 

9    °  '5    ». 

27*36 

2,651 

47-2 

41*0 

910,, 

27*06 

*>954 

47'5 

42*2 

9     1  3°    » 

2678 

3»*44 

465 

427 

9    a    0    „ 

2681 

3»*i4 

467 

4*5 

9    3o„ 

26*31 

3,517 

469 

41*5 

W 

9    3  jo    » 

26*06 

3.964 

46*0 

41* 

w 

9    4    0    ,» 

2591 

25*78 

4,166 

44*8 
44*5 

405 

960,, 

25*06 

4.956 

9    7    0    » 

...... 

24*66 

5.396 

(7) 

9    8    0    „ 

24*06 

6,168 

9  21     0    „ 

9  30    0    „ 

29*96 

ground 

465 

45** 

5. 


(1)  Gas  clear.  (2)  Mist  over  marshes. 

(3)  Packed  up  the  Hygrometer  and  Blackened  Bulb  Thermometer. 

(4)  Still  over  Tenterden ;  came  within  the  influence  of  a  westerly  current 
Difficult  to  read  the  instruments. 


(5)  Difficul 

(6)  In  foe. 

(7)  Could  1 


Gould  not  see  to  read  the  instruments. 
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mometen  (free). 

Gridiron 
Thermo- 

Vtj and  Wet  Therm*,  (aspirated). 

Hygrometer*. 

Delicate 
Blackened 

Daniell'e 

Regnault's. 

DMT. 

Dew-point. 

meter. 

D17. 

Wet. 

Din*. 

Dew- 
point. 

Dew-point. 

Dew-point. 

Bulb  Ther- 
mometer. 

o 

0 

0 

0 

0 

0 

e 

0 

e 

o> 

37 

39*3 

37 

393 

3*5 

39*5 

34 

397 

3*3 

39*9 

3*4 

401 

3*3 

40*2 

3'o 

40*6 

27 

4* '4 

**4 

434 

3-o 

4*'4 

37 

404 

3"1 

41*6 

3* 

412 

3*4 

41*8 

3'5 

417 

• 

4'8 

39'° 
386 

5*o 

r« 

384 

3 

37*5 

369 

5*5 

375 

5*° 

386 

5*o 

386 

50 

38.J 

54 

5*4 

37-8 

I"4 
6*o 

37*3 

36*2 

62 

35*5 

57 

35*9 

50 

364 

47 

364 

5'4 

34*4 

6-o 

34*1 

5'3 

363 

3'8 

384 

4* 

377 

5'1 

35*4 

4*8 

357 

4*3 

35*5 

i'3 

43*8 

8. 


9. 


10. 


11.        12.        13. 


14. 


15. 


16. 


17. 


(8)  On  the  ground  at  Romney  Marsh,  about  half  a  mile  from  Cheyneoourt. 

(9)  At  the  Alliance  Inn,  Brookland,  at  midnight,  Mr.  Cornell's  pulsations  were  90  in  a 
minute ;  Mr.  Glaisher's  88 ;  Mr.  Collins's  94,  and  Mr.  J.  Atkinson's  74.  The  number  of 
respirations  per  minute  were — Mr.  Coxwell,  18  ;  Mr.  Glaisher  17,  and  Mr.  Collins  15.  At 
the  hour  of  1"  a.m.,  June  28,  30  vibrations  of  the  same  horizontal  magnet  were  obserred,  as 
follows:—  in  47*2 ;  again  47*2 ;  again  47*2 ;  again  46*5 ;  and  in  47*2  seconds. 
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Table  I. — Meteorological  Observations  made  in  the  Twenty-second 


Time. 


Siphon  Barometer. 


Reading 

corrected 

end  reduced 

to  31°  Fahr. 


At*. 
Therm. 


Aneroid 

Barometer, 

No.  2. 


Height  above 
eea-krrei. 


Dry  and  Wet  Ther- 


Drj. 


Wet. 


(i) 


(2) 
(3) 


(9) 

(10) 
(11) 


(H) 


(14) 
(15) 


4  4* 
4  44 
4  45 


op.m. 

20  „ 

o  „ 

30  »» 

O  if 

30  » 

O  1, 

o  „ 

30  »» 

o  „ 

30  „ 

O  1, 

o  „ 

o  „ 

o  „ 

o  „ 

o  „ 

30  „ 

o  „ 

o  „ 

o  „ 

30  ,, 

o  „ 

30  „ 

o  „ 

o  „ 

30  „ 

o  ., 

o  „ 

30  »» 

45  » 

o  ,, 

30  »» 

30  „ 

o  „ 

o  „ 

30  »» 

o  „ 

o  „ 

o  „ 

o  „ 

20  „ 

o  „ 

30  ,, 

45  „ 

o  „ 

o  „ 

o  „ 


in. 
29-64 

*9'54 
29*26 
2849 
2810 

*n4 
26-84 

2659 

2634 

26*09 

2579 
25-80 
2546 

*5'44 
25*36 
2529 
25*06 
24*86 
*4*53 
*4'44 
2379 
23-49 


23-24 
22*96 
22*89 
2254 

22*34 
22*14 
22*04 
21*92 
21-44 
21-34 
20*59 
20*46 
20*36 
1994 
1964 
19-07 


18-94 
1882 
1884 
1834 


feet. 

ground. 


769 
1,484 
1,883 

*,433 
3»i66 
3,4*7 
4»<>34 
4.644 
5,37° 
5,347 
4,612 

4.635 
4.730 
4,808 
5,066 

5,**9 
5,664 

5.767 
6,513 
6,858 
(7,oo8) 
7,158 
7.496 
7,578 
7,994 

8,224 

8,454 
8,568 

8,719 
9,322 
9,610 
10,575 
io,744 
10,875 
11,422 
11,813 
12,605 


12,773 

i*,954 
12,924 

13,675 


(i4,»93) 


72-5 

72*0 
712 
71*0 
682 

62*2 
61  -o 
60*5 
585 
56*2 
55'o 
5*'5 
53* 
54'* 
543 
54* 
54» 
54* 
54* 
512 
51-2 

51-2 
51-0 
50*2 
48-9 

45*o 
44* 
43* 
43'* 
42*0 
412 
412 
405 
40*2 
36*0 

35*5 

342 

32-8 
32*8 
33-2 
34* 


570 

57*o 
57* 
56*0 

55*5 
530 
51-0 

£1 

47-2 
46-2 
46*0 
47*o 
47i 
49* 
49* 
485 
48-5 

482 

45*o 
450 

44« 
4*5 
40-5 
389 

37'* 
37*i 
365 
360 
36*2 
36*0 
36*0 
35*o 

3f* 

a!'s 

26*2 
28-0 

27*2 
26*2 

*5'5 
335 


1. 


2. 


3. 


5. 


6. 


I 


Left  the  earth.  (2)  Balloon  revolving  once  in  3  minutes. 

4  J  Deep  blue  sky ;  horizon  very  misty ;  cirri  above. 
6)  Tried  vibrations  of  a  horizontal  magnet,  but  failed. 
[QS  Changed  direction  to  move  west  (7)  Moving  quickly. 

\S)  Ships  look  small. 


(3)  No  wind. 
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I  (free). 


Diff. 


Dew-point 


Gridiron 
Thenno- 


Dry  and  Wet  Therms,  (aspirated). 


Dry. 


Wet. 


Diff. 


Dew- 
point. 


Hygrometers. 


DanieU's. 
Dew-point. 


Regntnlt's. 
Dew-point. 


Delicate 
Blackened 
BulbTher- 


i5'5 


45*4 


150 

457 

14*0 

467 

150 

45** 

127 

45-6 

1 1-5 

436 

II'2 

414 

i  i-S 

39'5 

12*0 

38-0 

n-3 

37*1 

io*o 

36-9 

90 

37'4 

?'5 

4^-5 

61 

410 

5'o 

44*3 

5-i 

44-2 

57 

429 

57 

429 

3-0 

47*9 

60 

423 

62 

386 

62 

38-6 

7*i 

37*1 

8-5 

33-6 

97 

30*2 

io*o 

281 

r* 

281 

7*1 

287 

67 

28-5 

7-2 

27-4 

5'« 

29*0 

5'* 

295 

5** 

295 

5'5 

280 

5*4 

27-8 

rs 

167 

9*3 

I2»I 

6-2 

171 

1* 

l6o 

6-6 

I3'0 

77 

IO'O 

70*0 

64*5 


43*5 


310 
38-0 

295 


54*o 
54-8 

52*0 


52*0 


25*0 


35*o 
35-2 


42*0 


9. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


(9)  Tried  vibrations  of  horizontal  magnet  again,  bat  failed. 
tlty  The  fountains  of  the  Crystal  Palace  look  Tory  small ;  ozone  coloured  to  1. 
(11)  Dreadnought  looks  small.  (12)  Applied  water  to  Wet-bulb. 

(13)  Fountains  at  the  Crystal  Palace  small.  (14)  Sun  hot  to  the  face, 

(15)  Thirty  yibrations  of  a  horizontal  magnet  in  42  seconds. 
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Table  I. — Meteorological  Observations  made  in  the  Twenty-second 

15 

Time. 

Siphon  Barometer. 

Aneroid 

Barometer, 

No.  2. 

Height  above 
sea-level. 

Dry  and  Wet  Tber- 

Reading 

corrected 

and  reduced 

Att. 
Therm. 

Dry. 

Wet. 

to  82°  Fahr. 

h    m     ■ 

in. 

0 

>n« 

feet. 

4  46     0  p.m.  ■ 

17*94 

14»*93 

35* 

310 

4  47     0    .. 

17*94 

14.193 

35** 

307 

(A) 

4  47  30    .» 

17*9* 

I4.3I7 

35*5 

30-5 

4  48  3°    »» 

1784 

14-415 

33** 

311 

4  49    «    » 

17*74 

14.581 

33** 

31-0 

4  49  3o    >» 

'774 

14.581 

34'2 

30'9 

W 

4  50    0    „ 

(14,580) 

4  5*    0    „ 

I7*«9 

14.330 

33*o 

3°*5 

W 

4  5*  3o    »» 

1792 

14,281 

33*° 

30*0 

4  53    0    » 

17*94 

14,248 

3*'3 

28*1      ' 

4  54  3o    1, 

1804 

14,086 

32*0 

26*1 

4  55    0    „ 

4  56    0    „ 

18*04 

14,086 

295 
28*5 

22*0 

(4) 

4  57    0    „ 

18*09 

13.991 

22*1 

4  58    0    „ 

4  58  30    „ 

18*14 

*  3,895 

29*0 

-  22*0 

4  59    °    » 

1826 

13.730 

30*0 

23-I 

5     0    °    »» 

1829 

13,688 

31-0 

22*5 

5     1  30    ,» 

1874 

13,016 

30*0 

22*0 

(6) 

5     3o„ 

18-84 

12,866 

31*0 

22*7 

5     7    0    » 

20*64 

9,943 

34*o 

28*9 

5    7  30    >• 

2079 

9,868 

34** 

29*0 

5»o„ 

5    9o,» 

21*05 

9.740 

36-2 

30*2 

5  11     0    „ 

21*42 

9,268 

36*2 

30-5 

5  "  30    ,» 

21*52 

g'1!3 

37**  * 

30-5 

5  "    0    ., 

21*65 

8,981 

37*8 

309 

5  H    0    „ 

22-34 

8,146 

412 

32-0 

5  14  3o    „ 

22*69 

7,7*6 

4i*5 

318 

5  15    0    „ 

22*74 

7,666 

4i*o 

31* 

5  16    0    „ 

23*00 

7.351 

4**5 

32*0 

5  17    0    „ 

23-29 

7,oi8. 

442 

33*5 

CO 

5  17  30    ., 

23*69 

6,558 

45*5 

38*1 

5  18    0    „ 

2418 

5.996 

470 

428 

5  19    0    .. 

25*26 

4,815 

49*5 

46*2 

5  *o    0    „ 

*5*49 

4,55o 

51*2 

48*1 

5  "    0    it 

2570 

4.326 

5**5 

481 

5  22    0    „ 

26*14 

3,857 

53*5 

49*5 

5  23    0    „ 

26*74 

3,^5 

54'* 

49*i 

(8) 

5  *5    0    », 
5  26    0    „ 

26*74 
2806 

3.*38 
1,902 

582 

49*5 

5  27    0    .. 

28*54 

1,417 

64-0 

55*o 

W 

5  3»    0    „ 

2986 

on  the  ground 

69-0 

57-2 

1. 


5. 


6. 


7. 


(1)  Ozone  paper  coloured  to  2  ;  28  vibrations  of  a  horizontal  magnet  in  49*5  seconds. 

(2)  Mr.  Qlaisner's  pulsations  were  no,  and  respirations  20  in  a  minute. 
(3^  Mr.  Glaisher's  pulsations  were  97  in  a  minute. 

(4)  Field  appeared  20  feet  square. 

(5)  Nearly  oyer  JSrith. 
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mometcn  (free). 


Diff. 


Dew-point. 


Gridiron 
Thermo- 


Dry  and  Wet  Therm*,  (aspirated). 


Dry. 


Wet. 


Diff. 


Dew- 
point. 


Hygrometen. 


DanieU's. 
Dew-point. 


Regnault's. 
Dew-point. 


Delicate 
Blackened 
Bulb  Ther- 
mometer. 


4-2 

45 
5-o 

2*1 
2*2 
33 

*'5 
3#o 

4'2 

59 

7*5 
64 

7-o 

f'9 
8-o 
8*3 
5* 
5* 

6o 
57 
67 
69 

9*2 

97 

9'2 

io-5 
io-7 
7*4 
4'* 
3*3 
S'x 
4'4 
4-o 

.8 


25-3 
^35 

22*8 

27*0 
27*0 

251 

*5*5 
24*0 
18-9 

22'5 

3-0 

-  24 

-  x-6 


-  34 
+  '*4 

-  0*4 

-  3-2 

+  o-4 

20*0 
I99 

21*2 
22*0 
311 
317 

20*5 

197 

20*2 
19*2 
20'9 

29*6 

381 

43-0 

44*9 
43*6 
45-0 
441 

41-6 

47'5 
47*9 


3-0 
3-0 


190 


420 

35'5 

37"° 


42*0 
43-0 


51-0 


8. 


9. 


10. 


11. 


12. 


13.        14. 


15. 


16.  17. 


(6)  Mr.  Glauber's  pulsations  here  were  99 ;  Mr.  Coxwell's  102 ;  Messrs.  Norrin  and  Cran- 
ston each  1 18  in  one  minute.  The  number  of  respirations  in  one  minute  were  as  follows : — 
Mr.  Norris,  10 ;  Mr.  Glaisher,  18  ;  and  Messrs.  Coxwell  and  Crtfnston  each  22. 

(7)  Oyer  the  edge  of  the  River  Thames.  (8)  Sand  out 
(9)  On  the  ground  at  Wybridge,  near  Rainham,  in  Essex. 
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§  4.  Adopted  Tempsbatxtrbb  of  the  Air  aot>  Diw-Porur,  with  Hbi&ht, 

IN  THE  FOUBTEBNTH  TO  THE  TWENTY-SECOND  BiXLOON  ASGEHTS. 

From  all  the  observations  of  the  temperature  and  of  the  dew-point  in  the  preceding 
Tables,  a  determination  was  made  of  both  elements,  with  the  corresponding  readings  of  the 
barometer  and  heights.  Some  of  the  numbers  in  the  column  for  heights  have  been  interpo- 
lated when  either  of  these  elements  have  been  observed  without  a  corresponding  observation 
of  the  barometer.  The  numbers  thus  found  are  within  brackets.  The  results  are  contained 
in  the  following  Tables. 

Table  II. — Showing  the  adopted  Reading  of  the  Barometer,  calculated  Height 
above  the  Sea,  Temperatures  of  the  Air,  Wet-bulb,  and  the  Dew-point, 
in  the  Fourteenth  to  the  Twenty-second  Balloon  Ascents. — Fotjrteekth 
Ascent. — August  31,  1863. 


Time  of 
observa- 

tlon. 

r.M. 

Reading 
of  the 
Barom. 
reduced 
to3S°F. 

Height 
above  the 
level  of 
the  sea. 

Temp, 
of  the 
Air. 

Temp, 
of  the 
Wet- 
bulb. 

Temp, 
of  the 
Dew- 
point. 

Time  of 
observa- 
tion. 

P.M. 

Reading 
of  the 
Barom. 
ledueed 
to32°F. 

Height 

above  the 

level  of 

the  sea. 

Temp, 
of  the 
Air. 

Temp, 
of  the 
Wet- 
bulb. 

Temp, 
of  the 
Dew- 
point 

h    m     s 

in. 

feet. 

0 

0 

0 

h    m      a 

in. 

feet. 

*5 

0 

0 

6     o     o 

2970 

(HI 

196 

64*0 

6o*o 

567 

6  40     0 

23*65 

6*33 
6176 

34* 

*8-4 

6     o 

2970 

64*0 

6o*o 

567 

40  IO 

23*70 

3!'5 

34*5 

29*0 

7     o 

2970 

64*0 

60  *o 

567 

42     0 

23*95 

5891 

382 

35*i 

31*0 

12      O 

49*55 

56*0 

54*0 

52*1 

42  30 

2440 

5389 

3!'5 

35*0 

303 

13    o 

lilt 

422 

56*0 

535 

5I'I 

43     ° 

2440 

5389 

3|5 

35*0 

30-1 
298  1 

14    o 

874 

55*5 

530 

50*6 

43  3C 

*4*45 

5§19 

385 

348 

14  20 

2864 

X109 

54'* 

54*i 

54*o 

44  3° 

24*9* 

3865 

39*1 

36*1 

32-2 

14  30 

2850 

1145 

53'5 

512 

485 

45     ° 

25*00 

4784 

39*5 

37*2 

34*3 

15  40 

2770 

1963 

515 

49*0 

464 

45  3° 

25*30 

445* 

39*5 

37*J 

34-0 

16     0 

2740 

2270 

5°-5 

485 

46*4 

46     c 

25*50 

4231 

40*5 

3r8 

34-8 

17     0 

27*00 

2670 

47*8 

47*2 

437 

46  15 

25*70 

4009 

41*5 

38*5 

33*7 

18     0 

26-90 

2770 

45*i 

4*3 

47     0 

2590 

3787 

421 

408 

38*5 

18  30 

26*42 

3263 

47*2 

44-0 

404 

47  3° 

26*20 

3480 

421 

39** 

18  40 

26*00 

3694 

46*0 

421 

37'6 

48    0 

2641 

3264 

42*8 

4r; 

4o*9 

18  50 

25*92 

3778 

45* 

41*1 

364 

48  10 

2665 

3018 

43*  1 

428 

4**4 

19     0 

*5'55 

4167 

45* 

40*5 

350 

48  20 

2671 

2957 

43*8 

421 

403 

20    0 

2530 

44*5 

45*0 

40*5 

35*3 

49    ° 

26*90 

2762 

441 

430 

4*7 

20  20 

25*10 

4632 

43*5 

388 

337 

49  3o 

27*20 

2466 

45*3 

441 

42Q 
44*8 

20  30 

2485 
2448 

4907 

430 

38* 

3*4 

49  45 

*7*35 

2317 

45'* 

45*0 

20  40 

5403 

42*0 

37*1 

311 

50  10 

27*78 

1803 

46*8 

46*2 

463 

21  10 

24*00 

5844 

40*0 

35*5 

29*6 

51     0 

*7*95 

1724 

47*2 

468 

21  30 

23*50 

6404 

37-o 

3*5 

261 

51  10 

2825 

1434 

47*9 

47*0 

461 

22     0 

23*30 

6627 

35*5 

3°*5 

22*5 

5i  30 

28*50 

1193 

482 

47*5 

467 

22  30 

23*00 

6963 

35*0 

29*0 

"9*4 

52    0 

28*70 

1003 

49*0 

48*2 

47*3 

23     0 

22*95 

7022 

345 

20*0 

2S5 

180 

53     0 

2885 

859 

49'8 

49*0 

481 

23  30 

22*90 

7080 

340 

53  IO 

28*90 

812 

.... 

.... 

48-0 

24    0 

22*70 

73M 

340 

287 

194 

53  *o 

28*90 

812 

505 

50*0 

45*5 

24' 10 

22*50 

7549 

339 

285 

19*0 

53  30 

2875 

1050 
1287 

510 

50*0 

490 

25     0 

22*50 

7549  * 

33*5 

278 

171 

54    © 

28-40 

51*0 

5o*5 

50*0 

27     0 

22*30 

7790 

34*0 

*!'5 

188 

54  10 

28*10 

1580 

5<>*5 

S°'l 
498 

S2*f 

27  50 

22*30 

7790 

340 

*!'5 

18-8 

54  *o 

27*90 

1775 

50*5 

48-6 

28     0 

22*20 

7912 

34'° 

*!'* 

188 

54  3o 

27*72 

1954 

5°'S 

498 

489 

47** 

28  30 

22 '20 

7912 

34-0 

*8<5 

18*8 

55     0 

27*65 

2024 

485 

47*1 

29    0 

22*20 

7912 

340 

*!'* 

188 

55  3o 

27*63 

1995 

50*0 

48*0 

45*9 

29  30 

22' IO 

8033 

34'o 

285 

1 8*8 

57  3° 

2850 

1200 

50-5 

50*0 

49*5 

31     0 

22*10 

8033 

34*o 

285 

188 

58    0 

28*53 

1171 

50'5 

50*0 

49*5 

32    0 

22*20 

7912 

34» 

285 

188 

58  30 

28-80 

009 
840 

51*0 

50*0 

49*° 

32  30 

22*20 

7912 

34*0 

285 

188 

59    ° 

2890 

53*0 

5*5 

5*'2 

33    0 

22-35 

7770 

35*0 

30*0 

22*0 

59  30 

29*10 

704 

53* 

5*4 

5x6 

34    0 

2245 

7621 

36*0 

31*0 

26*0 

700 

29*20 

635 

535 

5**5 

5**5 

35  3o 

22*70 

73*7 

365 

32*0 

*5*3 

1     0 

2925 

600 

53*7 

5**5 

5**3 

36    0 

22*90 

7124 

37-1 

331 

27*3 

3    0 

2935 

53" 

53*8 

37    0 

23*00 

7022 

38-6 

335 

*7*4 

5    0 

1  §  l,/ 

37  30 

23*IO 

6898 

3«-5 

34* 

284 

15    0 

.... 

53*5 

38  30 

23*32 

6626 

383 

34*2 

28*6 

29    0 

.... 

53*5 

39    ° 

23*50 

6404 

38-2 

34* 

288 
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Table  II.  (continued.)— Fifteenth  Ascent. — September  29,  1863. 


Time  of 
observa- 
tion* 

A.M. 

Beading 
of  the 
Barom. 
reduced 
to31°F. 

Height 
above  the 
level  of 
the  tern. 

Temp, 
of  the 
Air. 

Temp, 
of  the 
Wet- 
bulb. 

Temp, 
of  the 
Dew- 
point. 

1   Time  of 
|    obeerva- 
1      tion. 

A.M. 

Reeding 
of  the 
Berom. 
reduced 
to3«°F. 

Height 
above  the 
level  of 
theaea. 

Temp, 
of  the 
Air. 

Temp. 

of  the 
Wet- 
bulb. 

Temp, 
of  the 
Dew- 
point. 

h    m     ■ 

in. 

feet. 

0 

0 

0 

h     m     s 
8  37    0 

in. 

feet. 
(11075) 

0 
175 

0 
141 

-,°,-8 

7   12     o 

29436 

f  9^ 

44'* 

43'8 

43*4 

38    0 

19*552 

1 1082 

1 6*2 

141 

—    2*0 

33     o 

29427 

\in  . 

47*2 

46*0 

447 

39    ° 

19523 

1 1 127 

16s 

14* 

-  3'4 

36     0 

*9*459 

1  §  & 

47'5 

455 

43*4 

40    0 

19303 

1 1 592 

16*2 

14*0 

-  *7 

42     0 

29483 

LOQ)J 

48-0 

46*1 

44'i 

41     0 

19253 

"654 

16*0 

14*0 

-  1*4 

43    0 

29*176 

731 

47*0 

45'i 

43*o 

42    0 

10*105 
18905 

"857 

16*0 

14*0 

-  i'4 

45    0 

29018 
28791 

879 

46*0 

44* 

42*2 

43    0 

12113 

,5'2 

138 

12-5 

9*5 

46    0 

1092 

45* 

44*1 

429 

44    0 

18756 

12305 

12*5 

*'4 

46  30 

28644 

1270 

45*1 

438 

412 

44  30 

18*705 

12416 

12*2 

n*5 

61 

47    © 

28*247 

1853 

45'i 

430 

40*7 

45    0 

18*705 

12416 

I3*0 

12*1 

5-0 

47  5o 

28*049 

2129 

44*9 

43'© 

40*8 

46    0 

.... 

(1*415) 

.... 

.... 

7-0 

50    0 

27849 

2197 

449 

43o 

40*8 

47    0 

18706 

12414 

14*2 

52    0 

26*950 

2870 

42*0 

411 

40*0 

.... 

18606 

12800 

I3*0 

5*  3o 

26451 

3278 

41-5 

39° 

35*9 

.... 

.... 

.... 

I7*0 

.... 

45 

54    0 

26154 

3685 

40*0 

37*5 

34*2 

49    0 

18*506 

1*857 

1 6*2 

15*0 

5*8 

55    0 

.... 

(3810 

38-5 

36*5 

33*7 

50    0 

18*507 

12857 

.... 

56    0 

25859 

3938 

38*0 

35*8 

32*8 

51     0 

18*307 

12972 

16-0 

57    0 

.... 

(4398) 

37*5 

35*o 

31*6 

52    0 

l8'357 

12900 

16*0 

59    ° 

24619 

5314 

352 

32*2 

*7*5 

52  30 

.... 

(12800) 

.... 

.... 

135 

800 

24-469 

5473 

338 

311 

286 

53    0 

18*560 

12666 

17-8 

.... 

10-5 

1    0 

24*270 

5789 

336 

30*4 

25*2 

54    0 

18633 

12533 

17*8 

I7*0 

1  i-o 

2    0 

23972 

6000 

32*2 

29*8 

24*4 

54  3o 

•8714 

11818 

3    0 

23*783 

6117 

31*5 

29*0 

22*9 

.... 

.... 

17*5 

16*9 

125 

4    0 

23*674 

6321 

313 

.... 

.... 

.... 

.... 

.... 

i**5 

4  3o 

.... 

(6375) 

31*0 

29*2 

*43 

57    0 

18*548 

12704 

20*9 

5    0 

23496 

6429 

30*5 

29*0 

259 
238 

58    0 

18618 

12593 

17*5 

16*9 

125 

6    0 

23528 

6385 

30*0 

28*5 

59    0 

18318 

12926 

140 

135 

n-5 

6  30 

23529 

6385 

3o*5 

28*7 

257 

900 

18318 

12926 

n*5 

115 

9'5 

7    0 

23531 

6385 

29*0 

27*8 

*3*4 

1     0 

18315 

12926 

ii*8 

11-5 

92 

9    ° 

23*382 

6647 

295 

27*8 

*47 

1  J5 

.... 

.... 

.... 

.... 

ii-i 

10    0 

23*362 

6659 

293 

*7*5 

213 

1  30 

18315 

12926 

125 

12-0 

8'i 

11     0 

23*103 

6966 

29*0 

27*1 

20*3 

2    0 

18265 

12975 

11  30 

22884 

7201 

28*5 

26*0 

19*2 

3    0 

18*215 

13025 

15*0 

»4'5 

104 

12    0 

22734 

7436 

280 

257 

1 6*2 

4    0 

18215 

130*5 

150 

148 

13*3 

13  *  0 

22485 

7671 

27*2 

25*0 

152 

5    0 

18*215 

13025 

15*0 

148 

I3'3 

14    0 

22-387 

7806 

26*0 

241 

»4'4 

7    0 

18-215 

13030 

i6*5 

15*0 

3*5 

15    0 

22188 

8024 

26*0 

24*0 

138 

8    0 

18*215 

13160 

16*0 

16    0 

22*109 

8041 

26*0 

24*0 

13*8 

'  10    0 

18*105 

13279 

151 

»4*5 

98 

18    0 

21999 

8259 

27*0 

251 

1 6*4 

10  30 

18065 

133*1 

15*0 

145 

io*6 

19    0 

21909 

834 

26*5 

24*8 

167 

.... 

.... 

.... 

.... 

.... 

101 

20    0 

21*840 

8446 

26*2 

248 

17*9 

12    0 

17*815 

13882 

14*5 

140 

115 

20  30 

.... 

(8475) 

.... 

.... 

150 

13     0 

17645 

14218 

131 

21    0 

21*790 

8504 

25-0 

32*0 

14    0 

17-663 

14096 

12*8 

124 

93 

21  30 

21*690 

8621 

25*0 

32*0 

15    0 

17713 

13791 

12*2 

I1'2 

35 

22    0 

21*590 

8726 

*4'5 

32*0 

16    0 

17713 

13805 

14*5 

22  30 

(8726) 

.... 

.... 

»5*5 

.... 

.... 

.... 

145 

23     0 

21*511 

8819 

235 

20    0 

17*613 

13695 

i-o 

.  .  .  » 

o*o 

24    0 

21*192 

9193 

21*5 

22    0 

17*613 

13695 

80 

25    0 

21*142 

9252 

21*3 

23     0 

17613 

i3*95x 

7*2 

27    0 

21*090 

9310 

21*0 

26*0 

24    0 

.... 

(13738) 

.... 

.... 

-  4-0 

28    0 

20*895 

9563 

215 

21*5 

25    0 

I7'5I3    1398* 

5*o 

29  30 

*o*547 

10005 

21*1 

185 

07 

27    0 

17-5-3 

13082 
13807 

3*5 

31     0 

(10300) 

.... 

5'° 

28     0 

17643 

3*0 

-  7-0 

32    0 

20*002 

10646 

I8l 

142 

—  14*0 

29    0 

17513 

13982 

*'5 

2*0 

—  io-o 

33    0 

19*902 
I9'8o2 

10785 

172 

141 

-  9*4 

31     0 

175H 

"I5i7 

2*0 

i-o 

—  io*o 

34    0 

10924 

170 

139 

-  97 

32    0 

16*013 

16284 

1*2 

0*2 

35    0 

I9702 

1 1 062 

17-5 

14'* 

— 10*9 

33    0 

15815 

16590 

O'O 

0*2 
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Table  II.  (continued.)- 

— Fifteenth  Ascent. — September  29  {continued). 

Time  of 

obaerva- 

tion. 

A.M. 

Reading 
of  the 
Barom. 
reduced 
to32°F. 

Height 
above  the 
level  of 
the  tea. 

Temp, 
of  the 
Air. 

Temp, 
of  the 
Wet- 
bulb. 

Temp, 
of  the 
Dew- 
point. 

Time  of 
observa- 
tion. 

A.M. 

Reading 
of  the 
Barom. 
reduced 
to3i°F. 

Height 
above  the 
level  of 
the  sea. 

Temp, 
of  the 
Air. 

Temp, 
of  the 
Wet- 
bulb. 

Temp, 
of  the 
Dew- 
point. 

h    m     • 

in. 

feet. 

0 

0 

0 

h    m     a 

in. 

feet. 

0 

0 

0 

9  34    o 

17*317 

14295 

10     2     0 

19*210 

11834 

17*5 

35     o 

I7*4I7 

14235 

4*5 

.... 

—    1*2 

.... 

.... 

.... 

19*5 

161 

—    o*2 

36     0 

17-417 

142x9 

7*5 

.... 

5*o 

3  30 

20'2I0 

10534 

2I*o 

165 

-I4'4 

38     0 

I7-5I7 

14175 

60 

5*9 

4*5 

4    0 

20'4I0 

10284 

22*o 

17*8 

-  9-9 

40    0 

.... 

.... 

.... 

40 

4  30 

20*660 

10084 

232 

181 

-13*9 

41     0 

17*417 

14203 

5'5 

.... 

4*5 

5    0 

21*909 

9671 

23*0 

19*0 

-  6*i 

43    0 

17-618 

13897 

7-2 

4*9 

-  3-0 

6    0 

21309 

9179 

25*0 

205 

-  4*3 

44    0 

17618 

13897 

6  30 

21*509 

8933 

26*0 

21*0 

-  4*o 

45     0 

17468 

14224 

9-0 

7*5 

-  3-0 

7    0 

22*909 

8439 

26*5 

21*0 

-  6-9 

46    0 

.... 

(14190) 

9*3 

82 

—    2*0 

I  3° 

22*109 

8209 

27-0 

21*1 

-  59 

47    0 

17-418 

14155 

9*5 

8-6 

o*9 

8    0 

22*659 

7626 

29*0 

*4*5 

+  8*2 

48    0 

17318 

14308 

115 

ii*5 

115 

9    0 

22*809 

7396 

31*0 

268 

15*5 

49    0 

I7-5I8 

H031 

130 

123 

3 

11     0 

24*398 

5613 

34*5 

309 

249 

50    0 

17*117 

13175 

13*9 

13-2 

13    0 

24*888 

5078 

35'* 

309 

241 

.... 

.... 

141 

13*5 

8-9 

.... 

.... 

36-0 

311 

33*8 

52    0 

17-117 

13175 

150 

141 

64 

14    0 

25492 

4438 

37* 

311 

22*5  ' 

54    0 

17-318 

14459 

131 

126 

8-8 

15    0 

25992 

3933 

39*3 

33*0 

249 

55    0 

I7*5l8 

14347 

132 

I2'I 

36 

15  3o 

26*391 

3529 

39*5 

33*0 

24*6 

56    0 

I77I8 

I3947N 

13*5 

"9 

-  0-5 

16    0 

26*689 

3224 

41*2 

33*5 

23*8  j 

56  30 

.... 

(13947) 

13*5 

1 10 

-  84 

17    0 

27*007 

2828 

42*0 

33*8 

237  | 

57    0 

17-718 

13947 

13-2 

Il'O 

-  60 

19    0 

27881 

2039 

47*o 

37*5 

268 

57  30 

17-818 

13747 

132 

105 

—  10-4 

191  0 

27981 

1881 

1 

58    0 

18-118 

1333* 

151 

Il'O 

—  13-0 

20    0 

27-979 

1881 

48*0 

40*0 

31*2  ! 

59    ° 

18*619 

12642 

17-0 

14*5 

-  4*7 

21     0 

27-777 

1717 

480 

40*5 

3**S  I 

10    0    0 

18719 

12504 

17-2 

150 

23*   0 

28471 

1469 

50*0 

45*0 

397 

1    0 

18-919    12225 

17*5 

151 

-  4*0 

30    0 

.... 

ground 

53*0 

l 

x  30  19*069!  12030 

17-2 

14*5 

-  6*o 

1 

Sixteenth  Ascent. — October  9,  1863. 


P.M. 

4    o 

27 
29 
30 
30 
31 
31 
31 

3* 

32 

3* 
3* 
33 
33 
34 
34 
35 
35 
36 

37 
38 
38 
39 
39 
39 
4° 


o  29*30 

o  29*23 
30  29*12 

o  28*70 
30  28*42 

o  27*92 

40  27*70 

27*60 

27*50 

*7'35 
27*20 
27*00 
27*00 
26*42 
2580 
2570 
25*62 
2540 
25*20 

*3*95 
24*10 
24*00 

23*9° 

23*40 

2331 

•20 


23*: 


on  the 

ground 

426 

845 

899 

1573 

1748 

1887 

1984 

2131 

2279 

2399 

*474 
3060 
3700 
3805 
3878 
41 14 
4219 
5672 

5499 
5605 

5717 
6277 
6378 
6506 


53*8 
545 
53*0 
52*0 
50*0 
482 
47*8 

47*4 
468 
46*0 

45** 
44'8 

43*5 
42*0 
41*0 
408 
405 
392 

37*5 
34*2 
33*0 
32*5 
32-0 

3«"5 
3i*3 
312 


48*6 
492 

47*9 
468 

45*5 
44'i 
43° 
428 

4**5 
42*0 
411 
40-5 
40*0 

38-4 

37-2 
368 

36*5 
35*6 

33'° 
3'*5 
30-5 
29*7 
29-5 
28-2 
28-4 
285 


43'5 
44*1 
42*8 

4i'5 
40*7 
39*6 
37*7 
377 
37*7 
37-4 
3*5*4 
35*6 
35*9 
33*9 
32-4 
318 

31*4 
308 
26-8 
26*9 

*5'5 
23-8 
24*2 

20'0 
21  *0 
2Z*3 


4  41 
4i 
4» 
43 
43 
44 
45 
46 
46 
47 
48 
49 
5o 
51 
5* 
5* 
53 
53 
54 
55 

\l 

57 
57 
57 
58 


23*00 
22*95 
22*75 
22*62 
22*62 

22*6o 


2255 
22*52 
22*50 
22*55 
22*69 
23*00 

2315 

23*60 
24*00 

2415 
24*50 

*5*55 

24*70 

25*10 

io!  25*20 

o  25*40 

o  25-55 

30  2570 

45I  25*80 

o  25*80 


6732 

31-0 

28*5 

6796 

3i*5 

287 

7030 

318 

28*9 

7184 

31*0 

27*1 

7161 

30*5 

27*1 

7193 

29*5 

27*1 

7252 

29*2 

27*1 

7303 

29*0 

271 

7310 

30*0 

271 

7267 

3i*5 

27*2 

7087 

30-0 

27*2 

6731 

30*5 

27*2 

6557 

31*0 

27*5 

6310 

317 

28*0 

5600 

32*0 

29*2 

5433 

3*-5 

295 

5052 

33*o 

298 

3928 

332 

30*0 

4835 

340 

30*5 

4409 

34*8 

30*7 

4302 

34*8 

312 

4095 

35*5 

32*0 

4024 

36*0 

32*0 

3783 

36*5 

32*5 

3679 

37-0 

33*o 

3*579 

37'° 

330 
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Table  II.  (continued.) — Sixteenth  Ascent. — 

October  9,  18G3. 

Time  of 

obeerra- 

tkm. 

P.M. 

Reading 
of  the 
Barom. 
reduced 
toSS°F. 

Height 

above  the 

level  of 

theaea. 

Temp, 
of  the 
Air. 

Temp, 
of  the 
Wet- 
bulb. 

Temp, 
of  the 
Dew- 

point. 

Time  of 
observa- 
tion. 
r.u. 

Reading 
of  the 
Barom. 
reduced 

to82°F. 

Height 
above  the 

level  of 
theaea. 

Temp, 
of  the 
Air 

Temp, 
of  the 
Wet- 
bulb. 

Temp, 
of  the 
Dew- 
point. 

h    m     s 

in. 

feet. 

0 

0 

e 

h    m     a 

n. 

feet. 

0 

e 

0 

4  5«  30 

25*80 

3670. 
354* 

37-0 

33*1 

*7*5 

5  33  30 

27*65 

1890 

45*0 

4*5 

4°7 

59    0 

2585 

37*0 

342 

*77 

34     0 

27*60 

1877 

44*0 

4**5 

40*7 

500 

26*20 

3268 

38*0 

342 

29*0 

34  30 

2765 

1827 

44*0 

4*5 

40*7 

1    0 

26*42 

3046 

3*7 

35'* 

30*3 

35    0 

*775 

1731 

44*5 

42*8 

407 

%    0 

26-42 

3040 

390 

35** 

290 

35  3o 

27*85 

1613 
1586 

44*2 

431 

41*8 

3    0 

26*40 

3067 

39*2 

35*5 

30*6 

36    0 

2790 

445 

43** 

414 

4    © 

2638 

3087 

390 

35'" 

290 

36  30 

28-00 

1490 

44*8 

43*6 

421 

4  3o 

26-35 

3125 

39-2 

351 

29*6 

37     0 

27*70 

1782 

44'8 

436 

421 

5    ° 

26*15 

3323 

395 

35'5 

30*2 

38     0 

*7*55 

1927 

45*0 

43-4 

41*5 

6    0 

26*15 

3330 

392 

35*5 

30*6 

39    0 

*7'35 

2120 

45** 

43*i 

40*7 

6  30 

26*15 

3323 

39*5 

35*5 

30*2 

40    0 

*7*35 

2124 

450 

431 

40*9 

7    0 

26-20 

327a 

392 

35" 

296 

41     0 

26*92 

2552 

44* 

430 

416 

8    0 

26-31 

3*59 

39-o 

35*5 

30*8 

42    0 

2685 

2619 

43*0 

4r5 

37*5 

10    0 

26*60 

2863 

39*5 

36*0 

3i*4 

4*  15 



(2910) 

4**5 

385 

33'5 

11     0 

26*70 

2765 

4^5 

36*1 

30-4 

42  30 

26*30 

3174 

4'*5 

37*5 

3*5 

12    0 

26*80 

2665 

40*5 

37*o 

3*'5 

43    0 

26*15 

33*6 

41*0 

37** 

32*4 

13    0 

2675 

2715 

41-0 

37*8 

337 

43  15 

26*00 

3476 

39*5 

36-0 

3i*4 

14    0 

27*08 

2386 

41-0 

3«*5 

342 

43  30 

*575 

3735 

30*2 
3»-5 

35*o 

295 

14  15 

2714 

2327 

42-0 

39'3 

357 

44    0 

25-72 

3762 

33o 

25*6 

14  30 

27*14 

2327 

4»*o 

390 

35*3 

45    0 

25*20 

43-8 

37*8 

3*5 

34* 

15    0 

27*10 

2369 

4*5 

301 
3!'5 

349 

45  30 

25*25 

4*59 

37'* 

351 

32*1 

16    0 

2685 

2629 

42*0 

34* 

46    0 

25*25 

4303 

37'* 

35*1 

321 

17    0 

26*72 

2750 

4*'5 

381 

3*7 

46  30 

25*00 

4584 
4786 

37** 

35'* 

321 

18    0 

26*60 

2870 

42*0 

37'5 

32*0 

47     0 

*475 

366 

3*5 

26*5 

19    0 

2655 

2920 

4>'5 

37*0 

3i'4 

48     0 

24*60 

4949 

36*0 

31*8 

*5'5 

so    0 

26*35 

3121 

41*0 

368 

3i'5 

48  30 

24*50 

5052 

36*0 

315 

24*9 

10  30 

26*20 

3*75 

40*7 

36*2 

30-2 

49     0 

24-30 

5263 

35'o 

31*8 

267 

21     0 

26-15 

3323 

•4°'5 

361 

30*4 

49  3o 

24*20 

5377 

34*2 

31*0 

*5*4 

22    0 

26*10 

3368 

40-0 

36*0 

308 

49  45 

23-80 

5813 

33'o 

30*8 

26*4 

22  30 

26-10 

3368 

39*5 

36*5 

326 

50    0 

*3'55 

6091 

3*'5 

28*2 

19*0 

24    0 

2633 

359° 

395 
39*8 

36-1 

316 

51    0 

23-10 

6310 

31*2 

27*5 

17*6 

25    0 

26*00 

3479 

365 

32*2 

52    0 

2275 

6992 

298 

25  30 

26*56 

2905 

405 

36*2 

30-6 

53    0 

22*40 

7305 

29*2 

252 

107 

*5  45 
26    0 

2665 

2905 

40*5 

365 

3i'4 

54    0 

22*20 

7633 

28*5 

*3o 

i*8 

26*91 

*554 

41-0 

37'i 

322 

55    0 

22*IO 

7755 
7988 

285 

24*5 

9l 

27    0 

27*05 

2386 

4»'5 

378 

33* 

55  30 

21*90 

28*1 

245 

9*7 

28    0 

27*20 

2268 

42*0 

39*1 

355 

56    0 

2180 

8108 

28*0 

241 

8-i 

29    0 

27*40 

2072 

43"o 

405 

3n 

56  30 

21*60 

8354 
8416 

280 

24-0 

76 

30    0 

*7'45 

2042 

43'o 

41*0 

386 

57    0 

21*55 

*7'5 

235 

49 

31    0 

27*50 

1976 

43* 

4i*5 

38*8 

58    0 

21*50 

8467 

27*0 

23*0 

41 

31  30 

27-50 

1970 

44'o 

421 

39*8 

59    © 

21*40 

8499 

270 

23-0 

46 

32  15 

27-50 

1958 

43#5 

421 

41*0 

600 

21*30 

8714 

26*5 

23*0 

6i 

32  30 

27-50 

1930 

440 

4*5 

40-7 

Seventeenth. 

Ascent. — January  12, 

1864. 

*  i: 

30*110 

111 

42*0 

39*3 

36*0 

2  11  30 

28-560 

1436 

40*0 

38-5 

366 

.... 

.... 

35*0 

12    0 

28610 

1390 

4i-5 

395 

37'i 

7  0 

.... 

4'7 

36*1 

12  30 

28871 

1148 

41*5 

39*5 

37*i 

8    0 

29*856 

415 

390 

35*9 

13    0 

28713 

1336 

41*0 

395 

377 

8  30 

29717 

368 

13  30 

28*593 

*733 

4* '5 

39I 
39'8 

37*i 

9    ° 

25*409 
28*679 

655 

40*0 

38* 

35*9 

14    0 

28*383 

'773 

4*7 

37*4 

10    0 

1328 

38-5 

37** 

354 

15     c 

28*313 

1787 

42*0 

40*1 

377 

10  30 

28389 

1598 

39*5 

381 

36-3 

"I  3C 

28*243 

1 801 

42*5 

40*3 

37*6 

11    0 

28*469 

1518 

397 

383 

364 

16    c 

28163 

1816 

42*0 

40*5 

37*5 

1864. 
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Table  II.  (continued.) — Sbvknthenth  Ascent. — January  12  (continued). 


Time  of 

obserro- 

tkra* 

r.M. 

Reading 
of  the 
Berom. 
reduced 
to32°F. 

Height 

aboTethe 

lerelof 

the  tea. 

Temp, 
of  the 
Air. 

Temp, 
of  the 
Wet- 
bulb. 

Temp, 
of  the 
Dew- 
point. 

Time  of 
obeerfe- 

*». 

r.M. 

Reeding 
of  the 
Berom. 
reduced 
to82°F. 

Height 

•bore  the 

lerelof 

the  tea. 

Temp, 
of  the 
Air. 

Temp, 
of  the 
Wet- 
omlb. 

Temp, 
of  the 
Dew- 
point. 

h  m   ■ 

in. 

feet. 

0 

0 

0 

h  m    ■ 

in. 

feet 

0 

• 

0 

2  16  30 

(i860) 

39.0 
38*8 

360 

21944 

8346 

26*5 

«3"7 

10*2 

17    0 

28*073 

1903 

43'* 

41*0 

8     0 

21*595 

8766 

26-0 

22*6 

47 

18     0 

27-963 

2010 

44'° 

43*i 

42*0 

9    0 

21485 

8894 

*55 

7* 

19    0 

27763 

2204 

44'° 

41*5 

384 

10    0 

21*296 

9104 

24-5 

21*2 

*'4 

20    0 

27*314 

2639 

44-0 

41  ** 

37*9 

11     0 

21-295 

9105 

23-0 

19*5 

-  0*5 

21    0 

27263 

2687 

44-6 

411 

37*6 

12    0 

21-197 

9217 

22-8 

21  30 

27213 

2735 

44*° 

412 

37'9 

13     0 

21*099 

9327 

21-5 

23    0 

27-173 

*775 

44«° 

41-0 

37*5 

14    0 

2I'OOI 

9437 

20*5 

23  45 

(2670) 

.... 

37'5 

15     0 

2I'OOI 

9437 

24    0 

27*262 

2689 

44-2 

41*0 

37*3 

15  30 

20*951 

9500 

20*5 

19*0 

8*6 

25  #    O 

27-262 

2689 

44'5 

41-0 

37*0 

16     0 

20*951 

9500 

20*5 

*7'5 

-   3'5 

26    0 

26943 

3005 

44'5 

40*8 

36-4 

16  30 

20*951 

9500 

20*5 

184 

3'* 

27      O 

26663 

3282 

43'5 

39*5 

347 

17     0 

20*921 

953*5 

21*0 

'I'5 

**3 

28      O 

26-266 

3675 

422 

38-1 

331 

17  30 

20*90* 

9560 

2I*0 

187 

2*9 

ft8    30 

26*119 

3821 

41*5 

362 

295 

18    0 

20882 

9<86 
9822 

21  *0 

.18*5 

1*4 

30      Q 

25-890 

4044 

38*0 

33*5 

27*4 

19     0 

20*702 

20*0 

18.5 

7-8 

31       O 

2497* 

5001 

36*2 

33*1 

285 

20    0 

20*402 

10017 

17*5 

162 

+  6'4 

31    I5 

(5200) 

36*0 

32*2 

265 

21     0 

20*352 

10090 

17*2 

150 

-   17 

3*  3o 

H'575 

5401 

34*2 

Si'5 

*7'3 

21  20 

20*352 

10090 

17-2 

150 

-   17 

33    0 

*4'397 
24*088 

5610 

33'* 

3>*5 

29*0 

21  40 

20*2O5 

10319 

1 6*2 

141 

—    2'I 

34    0 

59*4 

32-2 

311 

*93 

22     0 

20*155 

10394 

15-9 

13*8 

-   2-4 

34  3o 

23*880 

6144 

3«5 

30-5 

30*1 

22  30 

20*105 

10469 

J5*5 

131 

-  5*4 

35    0 

23*681 

6364 

31-0 

•  * . . 

26*2 

23      Q 

20*105 

10*69 
10619 

150 

130 

-   25 

36    0 

23*601 

6453 

30*6 

29*2 

24     O 

20-OO5 

14*0 

II'O 

—  12*2 

37    0 

23-531 

6516 
6802 

30*2 

31-0 

n-5 

25      O 

19*606 

11016 

13-2 

ii*i 

+    5* 

37  3o 

23*282 

29*2 

30-0 

n*5 

26      O 

19*406 

1 1278 

12*1 

9*4 

-     2*8 

39    ° 

23-232 

6844 

29*2 

30*0 

27      O 

19386 

1 1429 

115 

92 

-   8-6 

41     0 

23403 

6678 

30*0 

30*0 

27   30 

19*307 

11533 

in 

92 

-   5'5 

41  3a 

*3'433 

6650 

*9*5 

27-1 

9*5 

28      O 

I9'209 

1 1664 

11*2 

9» 

-   71 

43    0 

•S'3^5 

6692 

29*2 

27-1 

29      O 

19*209 

1 1664 
1 1 708 

1  i*i 

V 

-   7'3 

44    © 

(6790) 

294 

29   30 

I9*l6o 

ii-o 

-  7*4 

45  0 

46  10 

23*187 

6885 

30   30 

19*110 

11761 

II'O 

87 

-   7*4 

23187 

6885 

31    30 

19*012 

1 1897 

n*o 

12*8 

-127 

47     0 

23*087 

6984 

30-8 

29*0 

32      O 

19*112 

»1774 
1 1 528 

13*2 

+  9* 

47  15 

(7006) 

3°7 

29*0 

33    0 

19313 

47  30 

23*037 

7029 

34    0 

I93I3 

1 1528 

"4-5 

138 

8*3 

48    0 

22-967 

7118 

3°7 

27*8 

35    ° 

19*433 

"353 

49    0 

22*937 

7089 

311 

29*0 

35  3° 

19*663 

1 107 1 

15-0 

138 

4*5 

50    0 

2*738 

7*77 

31*0 

.85 

36    0 

I97X4 

1 1007 

».... 

... 

... 

4*5 

36  30 

I9*8l4 

10879 

51     0 

22*608 

7448 

305 

265 

37     0 

I99I4 

10751 

16*0 

14-0 

-  1*4 

52    0 

22*488 

7602 

29-2 

250 

6-0 

37  30 

I9964 

10697 

i6*o 

152 

+  9° 

52  30 

22*438 

7666 

29*2 
28*5 

*4'5 

7*5 

38    0 

20*064 

10561 

1 6-2 

158 

«4*3 

53    0 

22*398 

7730 

24*0 

67 

38  15 

20*265 

10289 

1 6*2 

16*0 

»4*5 

54    0 

22*388 

7741 

38  30 

20*316 

1 022 1 

16*2 

16-0 

*4'5 

55    0 

22-438 

7666 

292 

27-0 

193 

39    0 

20'4l6 

10085 

16-2 

16*0 

'4*5 

56    0 

22*489 

7614 

29-2 

271 

2o-6 

39  10 

20*466 

10017 

16*2 

16*0 

*4'5 

57    0 

22*889 

7044 

30*5 

27*2 

17*6 

39  20 

20536 

99*3 

16-5 

16-3 

14-8 

58    0 

22*089 

8148 

30-5 

»r5 

1 8*8 

39  3o 

20*836 

9516 

16*8 

165 

*4'3 

59    0 

23-039 

6768 

39  45 

20'9l6 

9408 

17-2, 

17-0 

"I"5 
i8*o 

300 

22439 

7666 

20'I 
28*5 

*5'« 

io*6 

40    0 

2I'Ol6 

9*73 

18-0 

180 

1    0 

22439 

7666 

*4'5 

9-0 

40  30 

21*065 

9316 

18*0 

180 

18*0 

2    0 

22*293 

793* 

27*2 

231 

4* 

41     0 

21*215 

9199 

185 

183 

16*9 

3    0  22143 

8086 

27-2 

23-1 

tl 

4i  15 

21*265 

9156 

4    ol  22*043 

8189 

27*2 

235 

41  30 

21415 

9026 
§939 

20*0 

19*8 

18-4 

5    0  21*993 

8230 
(8288) 

27-0 

*3*5 

7*4 

4i  45 

"•515 

21-0 

20-5 

171 

5  3°|  

... 

... 

5*0 

42  30 

21714 

8765 

21*0 

20*5 

171 

Digitized  by 


Google 


ON  MINE  BALLOON  A8C1NT8  IN  1868  AND  1864. 


369 


Table  II.  (continued.) — Sbtb 

•h  Ascent. — January  12  (contmued 

1. 

Time  of 
observa- 
tion. 

Reading 
of  the - 
Barom. 
reduced 
to8S°F. 

Height 
above  the 
level  of 
theses. 

Temp, 
of  the 
Air. 

Temp, 
of  the 
Wet- 
bulb. 

Temp, 
of  the 
Dew- 
point. 

Time  of 

obeerva- 

tion. 

P.M. 

Reading 
of  the 
Barom. 
reduced 
to3S°F. 

Height 
above  the 
level  of 
these*. 

Temp, 
of  the 
Air. 

Temp, 
of  the 
Wet- 
bulb. 

Temp, 
of  the 
Dew- 
point. 

h  m      s 

in. 

feet. 

0 

0 

0 

h   m      a 

in. 

feet. 

0 

0 

e 

3  44    © 

21*444 

8904 

21'8 

*i'5 

19*6 

3  5$  15 

.... 

(4473) 

315 

3T2 

30*5 

44  3o 

22*213 

7993 

22*5 

22*0 

18*9 

56  30 

25*703 

4224 

32*2 

30*8 

27*7 

45    0 

**'433 

7732 

22*5 

22*0 

189 

57    0 

25951 

3973 

32*5 

32*0 

31*0 

47    0 

22733 

7447 

22*2 

22*9 

21*1 

58    0 

.... 

(3703) 

342 

47  30 

22-863 

7226 

24*0 

24-O 

24*0 

59    ° 

26*500 

3433 

36*0 

47  45 

22*963 

7136 

24*2 

24*0 

22*9 

400 

26*550 

3384 

36*2 

48    0 

23-113 

6967 

*4'5 

24*4 

23*9 

0  30 

26779 

3159 

49    0 

*3'4*4 

6640 

25*2 

251 

24*6 

1    0 

26*849 

3091 

37** 

49  3° 

23-713 

6313 

26*0 

258 

248 

1  «5 

26*989 

2953 
2821 

37'5 

50    0 

23-813 

6204 

26*2 

26*0 

25*1 

1  3° 

27*122 

380 

50  30 

23*962 

6040 

26*5 

26*0 

*37 

2    0 

*7'445 

2451 

38*5 

38*5 

3** 

51     0 

24*062 

5932 

26*9 

26*8 

26*4 

2  30 

27*511 

2384 

392 

38*5 

37'* 

51  30 

24*161 

5824 

27*0 

268 

259 

3    0 

27*811 

2096 

398 

39** 

38*5 

52    0 

24311 

5670 

27*6 

27*3 

26*0 

3  3o 

28089 

1878 

408 

40-0 

39*a 

52  30 

24*360 

5619 

28l 

279 

27*1 

4    0 

28*188 

1807 

41*0 

4o*5 

39'9 

53    o 

24*509 

5465 

28*5 

28*3 

27*6 

5    0 

28586 

1415 

40*0 

39-0 

365 

53  3o 

24*588 

5384 

29*1 

28*8 

27-8 

7    0 

28*633 

1366    • 

40*0 

395 
3»'o 

37*6 

54    0 

24*687 

5284 

29*2 

29*0 

28*4 

8    0 

28*581 

1420 

39-8 

357 

54  30 

24*827 

5142 

3o*3 

303 

303 

8  30 

28-680 

1324 

40*0 

39*5 

376 

55    0 

25*306 

4636 

310 

30*7 

299 

9    0 

28*498 

1514 

404 

39-8 

32'2 

55  30 

25*206 

4739 

31*2 

31*1 

30*8 

9  3o 

29.977 

ground 

41*8 

407 

38*8 

56    0 

25*804 

4121 

Eighteenth  Ascent.— April  6, 1864, 

300 

•  •  .  • 

/ 

46*0 

43*1 

39'6 

4  30    0 

22*329 
21-898 

8083 

390 

33*i 

*5'3 

20    0 

30-204 

J'S 

47*o 

442 

408 

32    0 

8?94 
8854 

356 

30*6 

470 

30*114 

•3  3 

46*0 

4*'5 

38-5 

34    © 

21*678 

342 

30*0 

22*6 

8    0 

$0*114 

'8  I- 

46-0 

4*5 

38-5 

34  30 

21*487 

9090 

34*5 

29*1 

20*0 

9    0 

30094 

457 

35    0 

21*276 

9378 

34'5 

27*2 

I5*0 

9  lo 

•  •  •  • 

/         >, 

45*5 

36    0 

20*676 

10155 

352 

27*5 

15-2 

9  3o 

29-875 

320 

4S'§ 
44-8 

42*0 

37*9 

36  30 

20-177 

10805 

36*0 

27*8 

•5*5 

9  4o 

29*604 

§67 

4i'5 

377 

37    0 

19-976 

1 1075 

36*5 

•  • 

*5'5 

10  to 

29-274 

42*0 

387 

346 

38.  0 

20*026 

10987 

39-0 

29*2 

1 6*3 

11  13 

28-876 

12x9 

38+ 

(10730) 

•  • 

.. 

16*0 

12    0 

28-658 

1405 

40*8 

37'* 

32-6 

39    ° 

20474 

10470 

430 

33*8 

22*7 

13    0 

28*258 

J749 

40    0 

20-873 

10010 

46*0 

35' 

22*7 

14    0 

27-879 

2161 

37'8 

361 

33*8 

40  30 

20*972 

9895 

46*1 

35*0 

22*4 

14  3a 

27*862 

2170 

36-5 

35*5 

340 

41    0 

21-271 

9513 

46-2 

35*' 

22*5 

15    0 

27564 

2469 

36-0 

35*2 

33*9 

42    0 

21-967 

8642 

468 

37*1 

26*2 

16    0 

27*245 

*775 

43     0 

22*676 

7783 

16  30 

26*817 

3'94 

34'5 

33* 

31*0 

44    © 

22-744 

7696 

47-2 

37*8 

26*2 

17     0 

26*649 

336* 

44+ 

(7610) 

.. 

.. 

26-0 

18    0 

26*490 

35°7 

331 

3*'5 

32*0 

44  3o 

22*864 

75*4 

46*2 

37/1 

267 

19    0 

26-152 

3884 

32*0 

46    0 

W564 

7869 

46*0 

365 

25*6 

20    0 

25-873 

4260 

33'o 

32*1  • 

303 

46  30 

22*514 

7947 

46*0 

37*5 

27-8 

20  30 

25*724 

4404 

342 

32*2 

28*7 

47     0 

22*864 

7553 

46*0 

37*5 

27-8 

22    0 

25-175 

4«73 

36*0 

341 

31*2 

47  30 

22*981 

7410 

46-2 

38-5 

29*6 

23     0 

.24*825 

5*5* 

36-0 

35-2 

28-7 

48     0 

23-309 

7036 

46-2 

38'4 

29-5 

25    0 

24*296 

5827 

36*0 

345 

32*2 

50    0 

.... 

.. 

.. 

25*0 

25  30 

.(6163) 

3*7 

50  30 

24*060 

6153 
553* 

44'o 

3r8 

3C4 

26    0 

23*696 

6800 

34*2 

33" 

285 

51     6 

*4*537 

438 

38-3 

31-6 

27  30 

23-378 

6882 

38-5 

3!'.a 

35'4 

52    0 

24*906 

5213 

430 

38*0 

32*0 

28    0 

23-001 

7281 

52  30 

*5*955 

4163 

42*2 

380 

3*9 

29    0 

22834 

7493 

40*2 

360 

30*6 

53    0 

.... 

(4049) 

•• 

•• 

34#9 

82 
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TABtE  II.  (continued.) — Eighteenth  Ascent. — April  6  (continued). 

Time  of 
observa- 
tion. 
r.M. 

Reading 
of  the 
Barom. 
reduced 
to  3«°  F. 

Height 

above  the 

level  of 

the  sea. 

Temp, 
of  the 
Air. 

Temp, 
of  the 
Wet- 
bulb. 

Temp, 
of  the 
Dew- 
point. 

Time  of 

observa- 

tion. 

P.M. 

Reading 
of  the 
Barom. 
reduced 
to  31°  P. 

Height 
above  the 
level  of 
the  sea. 

Temp, 
of  the 
Air. 

Temp, 
of  the 
Wet- 
bulb. 

Temp, 
of  the 
Dew- 
point. 

h    m     ■ 

4  53  3o 
54    0 
54  30 
54  45 

56    0 
56  30 

58  0 

59  0 
59  3o 

in. 

26*254 
26*654 
26773 
26-953 
27153 
27-352 
28*250 
28-670 
28949 

feet. 

(3935) 
3821 

3405 
3280 

3°7i 
2881 
2691 
1836 

H37 
1163 

0 

41*0 
41*0 
404 

39*9 
391 

39*5 
39*8 
40*0 
40*6 

0 

38*0 
37*1 
368 
36-5 
360 
36*2 
37*i 

3r8 

38*1 

0 

350 
342 
32-2 
32*2 
32*0 
310 

3ri 

336 
34*9 
34*9 

h    m       ■ 
500 

1  0 

2  O 

3  0 

4  0 

5  0 

6  0 

7  © 
25     0 

in. 

29049 

29*099 

29149 

29*268 

29*468 

29*628 

29*678 

29-748 

29*728 

feet. 

1069 

IO24 

8? 

7*5 
545 
497 

I  ground  J 

0 
41*5 
41*8- 
41*9 
42*0 
429 

43*5 
450 

45*8 
470 

0 
38*6 

32? 
388 

387 
394 

39*9 
412 

422 

6 

349 
34'8 
350 

34-6 
35** 
355 
36*8 

368 

Nineteenth  Ascent. — June  13,  1864. 

29*300 

•  •  •  • 

6,*5 
61-8 

5*5 

447 

7  21     0 

26*450 

3126 

465 

421 

38-4 

29*300 

. .. . 

5*7 

43* 

22    0 

26*330 

33<>7 

7    0  10 

29*250 

317 

6o*o 

51*0 

43*' 

22  30 

26*330 

33°7 

47*2 

441 

40*9 

0  20 

29*130 

490 

59*1 

501 

42*  1 

23     0 

26350 

33*7 

47*2 

441 

40*9 

0  30 

28*920 

691 

59*2 

501 

419 

23  30 

26*350 

33*7 

47-2 

44'o 

41*0 

1    0 

28750 

885 

5r 

50*0 

4'*9 

25    0 

26*240 

3407 

48-0 

44» 

39*8 

1  30 

28*470 

"55 

58*2 

50*2 

430 

26    0 

26*170 

3459 

48*2 

44* 

39  8 

2    0 

28*360 

1265 

sn 

48*2 

40*0 

27    0 

26*150 

3463 

485 

44*i 

39*3 

2  10 

28*150 

'437 

568 

48*1 

441 

27  30 

26*060 

353*5 

47*0 

41*2 

34*7 

*  30 

27*950 

"*35 

56-0 

48*1 

407 

28  30 

26*050 

3543 

47'* 

411 

34*4 

*  45 

27*900 

1685 

55*5 

48*1 

430 

29    0 

26*050 

3543 

47*0 

41*0 

34*3 

3  15 

27*610 

1982 

541 

•  46*5 

39*0 

30    0 

26*050 

3543 

46*0 

40-5 

34* 

4    0 

27-450 

2132 

54* 

471 

401 

31     0 

26-130 

3517 

46*0 

405 

34** 

5    0 

27-300 

2282 

54*o 

47*i 

40'3 

32    0 

.... 

(3445) 

.. .. 

350 

5  20 

27*180 

2301 

545 

47' 

41*6 

32  30 

26-270 

3409 

470 

iiV 

35*9 

5  55 

27*050 

2530 

522 

461 

.399 

3*  45 

26350 

3349 

48*2 

43*0 

37*3 

6    0 

26*950 

2630 

521 

461 

40*0 

33    © 

26-700 

3<>97 

490 

44'* 

39.0 
38-6 

6  30 

26-800 

2780 

521 

46*2 

40*2 

34    0 

26*870 

*755 

51-2 

45*0 

7    © 

26-740 

2840 

5*5 

457 

388 

35    0 

26*900 

2680 

511 

44*5 

37*7 

7  »5 

26*700 

2880 

36    0 

27*050 

2527 

51*0 

44'8 

38-3 

7  30 

8  0 

26-700 
26*560 
27*650 

2880 

52*0 

45*5 

38*9 

36  30 

27*050 

2527 

51*1 

43*5 

397 

3031 

51*5 

450 

39*8 

37  30 

26-940 

2740 

505 

450 

394 

9    ° 

*937 

51*0 

451 

39-0 

38    0 

26*900 

2782 

50-2 

45'o 

39*5 

10    0 

17750 

2630 

38  10 

.... 

(2790) 

•  •  •• 

39*5 

10  30 

27-050 

2530 

5*5 

456 

38*5 

39    ° 

26850 

2834 

49*5 

44-2 

38*5 

11    0 

*7*°55 

2520 

5**5 

46-0 

39*5 

39  3o 

26*830 

2854 

50*2 

45*0 

39*5 

11  30 

27-200 

2310 

52-8 

45*9 

39-0 

40    0 

26*850 

2834 

510 

45*1 

39*° 

12  30 

27*200 

2280 

53* 

466 

39*6 

42    0 

26*870 

2812 

51*8 

457 

39*5 

13    0 

27*150 

2327 

528 

46*0 

39* 

43    0 

26*940 

2740 

51-8 

458 
46*0 

39*7 

13  30 

27*130 

*337 

5i*5 

45'* 

38-8 

44    0 

.... 

(*683) 

52-0 

39'9 

14    0 

27*050 

2522 

51*0 

45-0 

388 

45    © 

27-050 

2625 

519 

46*0 

40-0 

14  30 

26*950 

2604 

5o*5 

44-0 

37*2 

46    0 

.... 

(*55°) 

.... 

39*5 

15    0 

26*870 

2694 

50*2 

44* 

378 

.... 

27*200 

2470 

52*0 

46*1 

40- 1 

16    0 

26*700 

2854 

49-0 

43*5 

37*5 

47  3° 

26*950 
26*890 

2629 

510 

45*5 

39*8 
388 

16  30 

26*560 

3004 

48-2 

43*5 

38*3 

48    0 

2689 

510 

45*0 

17    0 

(3<>55) 

.... 

35*0 

49    ° 

26-830 

2740 

5I'I 
518 

45** 

384 

17  30 

26*470 

3106 

47-2 

42*6 

37*0 

49  30 

26-750 

2823 

45*0 

38i 

18  10 

26*300 

3*7*5 

46-8 

4*5 

377 

50    0 

26-650 

2927 

515 

46*0 

40*4 

18  40 

26*320 

3*96 

46*9 

42*0 

365 

50  30 

26*560 

3017 

51*0 

46*2 

41*2 

19    0 

.... 

(3337) 

.... 

.... 

4-5*3 

51     0 

*6'55o 

3027 

.... 

39*° 

20    0 

26*1 30 

346i 

46*6 

4*'i 

37-0 

52    0 

26-530 

3053 

49*2 

43*0 

Ih 
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Table  II.  (continued.) — Nineteenth  Ascent. — June  13  (continued.) 


Time  of 

ofaeerra- 

tkm. 

P.M. 

Reading 
of  the 
Barom. 
reduced 
to8«°F. 

Height 
above  the 
level  of 
the  tea. 

Temp, 
of  the 
Air. 

Temp, 
of  the 
Wet- 
bulb. 

1  Temp, 
of  the 
Dew- 
point 

'    Time  of 

obterva- 

tion. 

r.u. 

Reading 
of  the 
Barom. 
reduced 
to32°F. 

Height 
above  the 
level  of 
the  tea. 

Temp, 
of  the 

Air. 

Temp, 
of  the 
Wet- 
bulb. 

Temp, 
of  the 
Dew- 
point. 

b   m     ■ 

7  5*  30 

53  0 

54  0 

55  0| 

56  0 
58     o| 

in. 

26*830 
26*950 
27*200 

*7*450 

27*650 
27770J 

feet. 

-»753 
2613 
2363 
2003 
1923 
1807 

49*0 
490 
50*5 
5^7 
53*o 
53'* 

43'4 
44'o 
46*0 
476 
50*0 
50*0 

0 
37'3 
38*6 

4*'3 
43*4 
47o 
4«*   1 

h   m     ■ 

800 

2     c 

14  0 

15  0 

1 

in. 

27*850 

28*350 

29*490 

29*500 

feet 
1276 
1238 

flf 

0 

53*5 
53*5 
53*3 
54*0 

0 
50*0 
50*0 
49*1 
500 

4&6 
46*6 

44'9 
46*1 

Twentieth  Ascent. — June  20, 1864. 


6  10    0 

29*880 

(Mi) 

66*o 

6o*o 

55'i 

6  39    c 

>  27-1 IC 

2890 

54-0 

52-0 

50*0 

.... 

.... 

Jilf 

665 

595 

53*9 

39  3C 

>  27-060 

2940 

540 

5»7 

495 

17    0 

29*860 

(8&I 

65*0 

6o*o 

559 

40    c 

27*010 

2990 

539 

51-5 

49*x 

17  30 

29*560 

5" 

65-0 

58*0 

5**3 

40  3c 

27-0x0 

2990 

540 

5-*5 

49*1 

18    0 

29*280 

772 

63*2 

57*i 

519 

41     c 

26-950 

3050 

54*0 

5'5 

491 

18  20 

29*010 

1022 

42    0 

2688c 

33*0 

54*0 

5«'5 

491 

18  30 

28*950 

1082 

621 

56x 

50-9 
50-8 

43     c 

26780 

3*37 

54-0 

5i-5 

49- X 

.... 

60*9 

55*5 

44    ° 

26*470 

3549 

535 

52-0 

505 

19    0 

28*560 

1462 

60*5 

55o 

50*2 

45    © 

26-360 

3669 

530 

5o-5 

48-0 

19  30 

(1582) 

48*x 

45  3° 

26-270 

37lf 

52-2 

495 

46-7 

20    0 

28*230 

1702 

58*2 

54*i 

50-4 

46    0 

26-260 

3768 

51*0 

50-0 

49*0 

20  30 

28*0 10 

2006 

58-2 

54'i 

504 

47     c 

26-270 

3759 

5*5 

50-0 

485 

21    0 

27*910 

2106 

58*2 

54*0 

50*2 

48     0 

26*020 

4013 

507 

49'8 

48-8 

21  30 

27-840 

2236 

58-2 

53'i 

48*4 

49    ° 

25*910 
25-810 

4123 

50*2 

492 

48*1 

22    0 

27*360 

2696 
2786 

55*5 

52*0 

486 

49  3o 

4230 

50-0 

492 

483 

23    0 

27*270 

54*5 

51*0 

476 

50    0 

25-780 

4271 

49-2 

49* 

49-2 

24    0 

26*960 
26*810 

3086 

54-0 

510 

48*1 

50  30 

25780 

427  x 

49-2 

492 

492 

24  30 

3214 

54*0 

510 

481 

51     0 

25-780 

4271 

492 

492 

49*2 

25    0 

(3375) 

53-0 

50*6 

48-0 

52    0 

25770 

4280 

49*5 

49-0 

485 

26    0 

26*340 

3696 

520 

50*0 

480 

52  30 

.... 

(4*55) 

.... 

.... 

47*5 

27    0 

26*110 

3978 

5»'5 

50*2 

47'9 

53    0 

25-8x0 

4230 

49*5 

48-2 

468 

27  30 

26-050 

4038 

52-2 

50*2 

48-2 

53  3° 

25-810 

4230 

49*5 

48- X 

466 

28    0 

26*010 

4068 

517 

50-2 

487 

54    © 

25-860 

4180 

49'5 

481 

466 

28  10 

25*970 

4082 

51*2 

497 

48X 

54  30 

25910 

4130 

49-2 

48*1 

468 

28  30 

25950 

4102 

512 

497 

48*1 

54  45 

25*910 

4' 3° 

49*3 

48- 1 

46-8 

29    0 

25*950 

4102 

5x2 

49*2 

47'i 

55  3c 

26070 

4080 

49*5 

481 

466 

30    0 

*5'93° 

4122 

512 

49*5 

477 

56    0 

26-560 
26*680 

3390 

5x2 

49*5 

477 

30  30 

25970 
26-040 

4082 

5x2 

49'5 

477 

57    © 

3360 

5i*5 

50*0 

485 

31    0 

4006 

51*2 

49*2 

47*i 

57  3o 

26840 

3x87 

52*0 

51*5 

510 

32    0 

26*190 

3841 

512 

49*2 

47*i 

58    0 

27*270 

2696 

57*5 

532 

49'3 

33    © 

26*770 

3242 

52-0 

50*0 

480 

59    ° 

27*280 

2688 

58*0 

54*8 

52*0 

34    0 

26*810 

3202 

5*'* 

5<>'5 

48*8 

700 

27-560 

2493 

58-0 

550 

52*3 

35    0 

27*010 

3002 

528 

50*1 

47*» 

1    0 

28*010 

2088 

59*3 

54-8 

5x0 

35  »5 

36  0 

27*160 

2840 

2    0 

28-780 

1388 

60-4 

56-2 

526 

27*260 

2740 

53'5 

512 

489 

16    0 

28*960 

1061 

6i*8 

57*5 

539 

36  30 

27*260 

2740 

53*5 

515 

49*5 

.... 

1  'i  f 

.... 

37    © 

27-260 

2740 

54*0 

52*0 

50*0 

25    0 

29-580 

r  1  1 

64*6 

5!'5 

53*4 

37  30 

27*260 

2740 

54-0 

521 

50*4 

30    0 

29*780 

J  i  I 

64-0 

582 

53*9 

38    027180 

2820 

539     512 

48-5 
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Tabus  II.  (continued). — TwENTr-nast  Ascekt. — June  27, 1864. 


Time  of    fl 
obacrre-     , 

F.M.         ^ 

-Wing 
of  the 
Strom, 
educed 
>8S°F. 

Height     ^ 
above  the   , 
lerelof     * 
the  see. 

Pemp. 
A  the 
Air. 

Temp. 
of  the 
Wet- 
bulb. 

Temp, 
of  the 
Dew- 
point. 

<*>?***•     Barom 
*0*'       reduced 
F,M'       to3S°F. 

lerelof     *,£* 
the  we,       *•*• 

Temp, 
of  the 
Wet- 
bulb. 

Temp, 
of  the 
Dew- 
point. 

h   m      ■ 

in. 

feet. 

0 

0 

0 

h  m     ■ 

in. 

feet. 

0 

9 

0 

6  31     02 

»975    " 

1    1     f 

63-1 

55*5 

491 

7  15     0 
16     0 

2588 

4086 

44** 

411 

37*5 

33    ° 

-■975 

r  1  1 

64*0 

56+ 

49*4 

25-91 

4131 

43#I 

40*5 

3r4 

33  3° 

*975 

1  1  I 

63-0 

54'<> 

464 

17     0 

2591 

4131 

430 

40*0 

36*4 

34    0 

19-67 

43* 

6i-5 

52*0 

437 

18     0 

26*00 

4040 

43'<> 

40-5 

37'4 

3+  3o 

2964 

484 

62-0 

521 

436 

18  30 

26-06 

3985 

43*» 

40-5 

37*4 

34  45 

29*61 

J14 
610 

6o*i 

512 

43'4 

19     0 

26-1 1 

3845 

35    0 

29-51 

6o-i 

5*'3 

435 

19  20 

26*25 

3795 

43*i 

40-5 

37-4 

35  5o 

2938 

7x9 

s2's 
5«*5 

51-2 

43*9 

19  40 

26-26 

3790 

43*9 

41*0 

,37*6 

37    © 

29-21 

865 

50-2 

42-8 

20     0 

26-37 

3680 

440 

42*0 

396 

37  30 

29*08 

970 

58*0 

50*0 

42-8 

20  30 

26-41 

3640 

44*1 

41-9 

39'3 

38    0 

2898 

1054 

57*8 

50*0 

43*0 

20  45 

26*41 

3640 

44'* 

421 

39-6 

39    0 

28-88 

1138 

57** 

49*5 

4*'5 

21      O 

26*46 

3590 

40    0 

2881 

1 188 

57-2 

50*0 

434 

22      O 

26*51 

3511 

44*8 

421 

38*8 

41    0 

2856 

H93 

568 

50-0 

43*8 

22    15 

26-54 

3487 

44*5 

431 

4«3 

4*  30 

28-55 

>497 

565 

50-0 

440 

22    30 

26-57 

3453 

43'* 

421 

40*8 

43    0 

28-55 

1497 

56*2 

498 

438 

24      O 

2657 

3453 

45** 

4*"5 

39'4 

47    0 

29*18 

891 

57'o 

510 

45*5 

2C      O 
20      O 

26-61 

34*3 

45*9 

430 

4*7 

48    0 

29-24 

840 

57-2 

51-5 

46#3 

2671 

33** 

47*2 

48  30 

29-35 

750 

57*8 

5«'9 

467 

26    30 

2673 

33o* 

47** 

44*o 

4i"5 

49    0 

*9'36 

747 

57'9 

52-0 

46-7 

27      O 

.2676 

3*77 

47*5 

45-0 

422 

49  10 

29-40 

717 

28      O 

26-85 

3187 

47'5 

441 

424 

49  20 

29-38 

7H 

58*0 

5i'5 

43-8 

29      O 

26*86 

3 '97 

47-8 

44* 

40*2 

49  3o 

29-37 

713 

57*8 

512 

45*3 

30      O 

26*90 
26-81 

3119 

47'5 

437 

39/4 
364 

56    0 

29-24 

841 

57'5 

509 

45'i 

31      O 

3209 

47-2 

421 

50  30 

29-17 

903 

32      O 

26-61 

3415 

47*0 

42*2 

368 

51  30 

(980) 

57-2 

50-5 

44*5 

33    ° 

26*40 

35*7 

47*0 

422 

368 

51    0 

29-05 

1019 

57'° 

5°*3 

44-2 

34    ° 

264A 
26*06 

356* 

465 

421 

37'' 

53    0 

28-74 

1309 

56*2 

50-0 

448 

35    ° 

3907 

43*0 

4i*3 

39** 

54  30 

28-45 

1589 

55*5 

489 

437 

35  3° 

36  0 

25-86 

4191 

42-8 

4*'5 

40*2 

54  45 
56    0 

28-41 

162 1 

55* 

489 

429 

2578 

4270 

43'o 

42-0 

408 

28-38 

1660 

55* 

48-2 

41-5 

37    ° 

25*61 

4467 

430 

42*0 

408 

56  30 

2837 

1670 

54'9 

48-2 

432 

38    0 

25-41 

4661 

437 

41-5 

38*8 

59  3o 

2881 

1188 

55-0 

49-2 

43'6 

39    ° 

25-36 

4716 

43*0 

4»*3 

39** 

710 

29-06 
28-98 
2886 

95o 

55** 

49-2 

43*4 

39  3° 

25-28 

4796 

44* 

40*2 

356 

t  30 

1004 

56-0 

49"5 

43'4 

40    0 

25*18 

4898 

4*9 

412 

39* 

2    0 

"34 

55*9 

49*0 

4*'5 

41     0 

25-18 

4898 

42*8 

41*0 

388 

2  30 

28-64 

1370 

55*4 

49*2 

43*4 

41  3c 

25-18 

4898 

42*2 

40-5 

38*4 

3    0 

28-56 

1460 

35'o 

4f5 

42-2 

42      G 

25-26 

4816 

419 

398 

37*i 

3  30 

28-51 

1514 

545 

480 

417 

42    3C 

25-28 

4796 

42-2 

39*9 

37*0 

4    0 

2845 

1578 

540 

47*8 

41-7 

42   45 

2536 

47** 

419 

385 

34*3 

4  3c 

28*31 

1714 

532 

46*8 

40-4 

43    c 

>  2538 

4799 

412 

38-5 

35' 

5    0 

28-05 

J97? 

5*7 

46*1 

39-6 

44    c 

*5*45 

4597 

412 

38-5 

35' 

i3: 

28-00 

2026 

52a 

461 

39'9 

44  3C 

>  25-43 

>  2538 

4597 

40'2 

378 

347 

27-97 

2057 

52*2 

46*1 

399 

+1    C 
46     c 

4699 

402 

37-8 

347 

6  30 

*775 

2295 

5i;5 

46*0 

412 

>  25-36 

4692 

40*2 

n* 

347 

VI 

27-41 

2603 

50-5 

45*1 

4o-3 

48     c 

>  25-45 

4597 

40-9 

3!'a 

347 

27-36 

2648 

49*5 
49-6 

45-0 

40-2 

49    c 

>  *5*55 

449* 

409 

382 

347 

9    c 

27-08 

2941 

45'° 

40*i 

49  *c 

>  *5*57 

4471 

41*0 

38-2 

347 

9  3<= 

27-00 

3021 

49-2 

45* 

409 

49  3C 

>  25-57 

4471 

4IO 

3!a 

347 

to    c 

26*91 
26-81 

3111 

49*5 

45'* 

40-6 

.50    c 

>  25*68 

4357 

4I-0 

382 

347 

tO   |G 

3202 

%l 

451 

40*4 

5i     < 

>  *5*9* 

4"5 

412 

3!'5 

35* 

IO  45 

2656 

3454 
3767 

43*5 

381 

52  3c 

>  26*06 

3958 

42*0 

38*2 

335 

11      c 

>  26*27 

46-9 

43-0 

38-6 

53    < 

>    .... 

(3958) 

42-0 

380 

331 

II  3c 

>  26-17 

3831 

46-5 

421 

37*i 

53  3< 

>  26*06 

3958 

42-0 

389 

35*0 

I*    c 

)  26*1 1 

*  3871 

46*2 

421 

37'4 

53  4. 

j  26-06 

3958 

419 

39-0 

35'4 

13    c 

►  26*01 

39-55 

451 

421 

377 

54    < 

>  26-06 

3958 

41-9 

39*2 

35*9 

14    c 

►  25*96 

4017 

45*5 

421 

382 

54  3< 

>  26-08 

3936 

419 

39*0 

35*4 
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Table  II.  (continued). — T*tenty-fib8t  Abcest* — June  27  (continued). 


Time  of 
observa- 
tion. 
r.M. 

Beading 
of  the 
Barom. 
reduced 
to  32°  F. 

Height 
above  the 
level  of 
these*. 

Temp, 
of  the 
Air. 

Temp, 
of  the 
Wet- 
bulb. 

Temp, 
of  the 
Dew- 
point. 

Time  of 
observa- 
tion. 
r.M. 

Reading 
of  the 
Barom. 
reduced 
to32°F. 

Height 

above  the 
level  of 
the  sea. 

Temp, 
of  the 
Air. 

Temp, 
of  the 
Wet- 
bulb. 

Temp, 
efthe 
Dew- 
point 

h  m     ■ 

in. 

feet. 

0 

0 

0 

h  m     • 

in. 

feet. 

0  _ 

0 

0 

7  55  3o 

2606 

3958 

41*9 

390 

35*4 

8  35  3° 
36    0 

27*88 

2168 

47*8 

44*2 

40*2 

56     0 

26*06 

3958 

41*5 

39*5 

37*0 

27*84 

2208 

47*9 

44*0 

397 

56  30 

26*08 

393*5 

41*5 

390 

36*9 

36  30 

2778 

2268 

47-8 

44*0 

39*8 

58     0 

26*36 

3637 

419 

39*5 

366 

37    0 

27*76 

2288 

47*6 

44*0 

40*0 

58  30 

26*41 

3588 

42*0 

39* 

357 

37  30 

27*68 

2322 

476 

44*2 

40-4 

59    0 

2645 

3547 

41*9 

398 

37*1 

38     0 

27*66 

2337 

47*2 

43*9 

40-2 

800 

2648 

3604 

419 

398 

37'i 

38  15 

2764 

2348 

472 

43*9 

40*2 

0  30 

26*55 

3450 

421 

39*8 

369 

38  3° 

27*64 

2348 

47*2 

44*0 

404 

1    0 

26*66 

3343 

42*1 

40*0 

37*4 

39    ° 

27*66 

2337 

47*2 

43*7 

39-8 

1  30 

26*76 

3*44 

42*5 

40*0 

37*o 

39  30 

27*66 

*337 

47*2 

43*5 

39*3 

2  30 

26*86 

3*44 

42*5 

405 

38*0 

39  45 

27*66 

*337 

47*2 

43*5 

39*3 

3    © 

26*96 

3°44 

42*5 

405 

38*0 

40    0 

2781 

2187 

470 

43*5 

39*5 

3  3o 

27*01 

2994 

430 

41*0 

386 

41    0 

2786 

2136 

47*0 

43*6 

397 

4    0 

27*26 

2744 

43*5 

410 

38*0 

41  30 

27*91 

2086 

47*0 

43*7 

39*9 

5    0 

27*31 

2694 

440 

41*5 

385 

42    0 

27*94 

2056 

47*3 

43*9 

40*1 

6    0 

2741 

2594 

44*5 

42*0 

390 

42  30 

28*01 

1986 

47*2 

43*9 

40*2 

7    0 

27*56 

2440 

449 

42*0 

386 

43    ° 

2816 

1836 

47*0 

440 

40*6 

*    0 

27*58 

2409 

44*9 

42*0 

386 

43  3o 

2821 

1786 

47-2 

44*5 

41*4 

8  30 

27*46 

2529 

45'° 

42*2 

38*9 

44    © 

2828 

1716 

47'5 

45« 

43'4 

9  30 

27*06 

2929 

450 

42*3 

38*9 

44  30 

2828 

1716 

47-8 

44'8 

41*4 

10    0 

26*76 

3229 

44*8 

425 

38*8 

45    ° 

2!'*5 

1668 

48-2 

44*5 

40*4 

11    0 

2666 

3329 

44'8 

42*0 

387 

45  3o 

28*36 

1678 

48-5 

45*2 

41*6 

14.  0 

2651 

3479 

439 

4i#5 

38*6 

46    0 

2841 

1628 

487 

45*1 

412 

15    0 

26*41 

3579 

43*5 

41*0 

380 

47    ° 

2842 

1618 

48-9 

45*5 

41-8 

15  30 

26*41 

3579 

43*5 

41*0 

38*0 

4*    0 

.... 

(1478) 

49-1 

16    0 

26*41 

3579 

43*3 

41*0 

383 

50    0 

28*84 

1198 

49*0 

45'$ 

4«7 

17    0 

26*56 
2666 

3444 

43' 

40*5 

374 

51     0 

28*91 

1114 

49*0 

44'2 

32*2 

18    0 

334° 

43*o 

40*1 

386 

51  30 

28*91 

1114 

49-0 

44*o 

38*6 

19    0 

26*71 

3288 

431 

40*5 

37*4 

52    0 

28*98 

1030 

49*° 

43*9 

38-4 

20-  0 

26*76 

3236 

43'2 

40*5 

37*3 

52  30 

29*06 

944 

49*o 

43*5 

37*5 

20  30 

27*01 

2978 

43*5 

408 

37*6 

53     0 

29*06 

944 

49*0 

43*2 

36*9 

20  45 

27*01 

2978 

43*5 

4i'5 

39'* 

54    0 

29*21 

770 

49'o 

43*5 

37*5 

21     0 

27*01 

2978 

435 

412 

38*4 

54  '5 

29*21 

770 

49*0 

44*0 

38*6 

22    0 

2711 

2878 

438 

412 

381 

54  30 

29*26 

662 

49*0 

44*o 

386 

22  30 

27*16 

2828 

440 

41#5 

38-5 

55     ° 

29-23 
29*16 

698 

488 

43*8 

38*3 

23    0 

27*16 

2828 

44*0 

42*0 

39'6 

55  3° 

772 

48-9 

43*5 

37-8 

24    0 

27*26 

2720 

44*2 

42*0 

39*4 

56    0 

29*06 

890 

48*9 

43*5 

37*8 

25    0 

2727 

2710 

445 

42*2 

39'4 

56  30 

28-91 

949 

486 

43*2 

37*3 

26    0 

27*56 

2434 

45*2 

43*2 

40*9 

57    0 

2866 

1245 

48*8 

42*8 

36*2 

27    0 

27*66 

23J7 
2289 

45*0 

43*0 

40*7 

57  30 

28-56 

1363 

48*5 

42*3 

35*5 

27  30 

2771 

45*9 

43*0 

397 

58    0 

28*41 

1540 

47*9 

42*2 

35*9 

-    28    0 

27*76 

2241 

46*0 

43*9 

4i*5 

58  30 

28-31 

1658 

47*0 

42*0 

364 

28  20 

*778 

2221 

46*0 

43*5 

40*6 

59    ° 

28-26 

'7*7 

465 

41*8 

36-4 

28  30 

27*81 

2199 

46*2 

440 

41*5 

59  3o 

2816 

1843 

46*0 

40*6 

34*4 

29    0 

27*96 

2151 

462 

44'° 

4ri 
40*5 

9    0  15 

27-36 

2651 

47* 

41*0 

34*i 

29  30 

28*01 

2003 

47*0 

44' 1 

1    0 

27*06 

2954 

47*5 

42*2 

36*3 

*9  45 

28*06 

1955 

47-0 

44*1 

40*8 

1  3d 

2678 

3*44 

4-5*5 

4*7 

38-4 

30    0 

28-08 

1937 

47#2 

442 

40*8 

*    0 

26*81 

3*H 

467 

42*5 

377 

30  is 

28*08 

*937 

47*1 

44*2 

409 

3    0 

26-31 

3517 

4-5-9 

4i*5 

35*5 

$0  30 

2815 

1910 

475 

44'2 

40*5 

3  3° 

26*06 

3964 

460 

41*2 

357 

31     0 

2**  J  8 

1831 

47'5 

44*2 

40*5 

4    ° 

25-91 

4019 

44*8 

40*5 

35*5 

32    0 

28*18 

1831 

477 

447 

414 

5    0 

2578 

4166 

44f5 

3*  3«> 

2816 

1884 

47*9 

44*6 

40*9 

6    0 

25*06 

4956 

3*  45 

28*16 

1884 

48*0 

44J 

40*6 

I  0 

24*66 

5396 

33    0 

28*11 

l9lt 
1988 

48'2 

447 

40*8 

24*06 

6168 

33  3° 

2806 

48*2 

449 

4,2 

30    0 

29*96 

ground 

4-5*5 

45-2 

43-8 

34    ° 

*7*95 

2098 

47*8 

44*5 

40*8 
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BBPOBT — 1864. 


Table  II.  (continued", 

. — Twenty-second  Asckwt.- 

-August  29, 1864. 

Time  of 

Reading 
of  the 

Height 

Temp, 
of  the 
Air. 

Terop. 

Temp. 

Time  of 

Reading 
of  the 
Barom. 
reduced 
to3tf»F. 

Height 

Temp, 
of  the 
Air. 

Temp. 

Temp. 

otarra- 
Uon. 

P.M. 

Barom. 
reduced 
toW°F. 

above  the 
lerelof 
these*. 

of  the 
Wet- 
bulb. 

of  the 
Dew- 
point. 

obeenm- 
tion. 

P.M. 

aboTethe 
lerelof 
the  tea. 

of  the 
Wet- 
bulb. 

of  the 
Dew. 

h   m.     • 

in. 

feet. 

e 

e 

0 

h  m     ■ 

in. 

feet. 

e 

0 

• 

460 

29*64 

ground 

7**5 

57-0 

45"4 

4  42     0 

18-34 

13*575 

34"* 

33*5 

7     © 

*9*54 

444 

72*0 

57*0 

45*7 

46     0 

«7'94 

14*93 

35** 

31-0 

*n 

7  30 

29*26 

769 

71*2 

57'* 

467 

47     © 

17*94 

14*93 

35'* 

307 

*3*5 

8    0 

28-49 

1484 

71-0 

56*0 

45* 

47  30 

1792 

14317 

35*5 

30-5 

22-8 

8  30 

28*10 

1883 

64*2 

555 

45* 

48  30 

17*84 

14415 

33'* 

31-1 

27*0 

9    0 

*7*54 

*433 

64-5 

53*o 

43* 

49    © 

1774 

14581 

33"* 

31-0 

2-ro 

10    0 

26-84 

3166 

62*2 

51*0 

4**4 

49  3° 

17*74 

14581 

34* 

3o*9 

251 

10  30 

26-59 

3427 

61*0 

49*5 

39*5 

52    0 

17*89 

14330 

330 

30-5 

*5*5 

11     0 

26-34 

3632 

60-5 

48*5 

38-0 

52  30 

17*92 

1428 1 

33-0 

30*0 

24-0 

11  30 

26*09 

3837 

58-5 

47» 

37'i 

53     0 

17*94 

14*48 

32*3 

281 

18-9 

12    0 

25*79 

441* 

56*2 

46*2 

36*9 

54  30 

18*04 

14086 

32*0 

26*1 

22-5 

13    0 

2580 

4404 

55*° 

46*0 

37*4 

55    0 

.... 

.... 

.... 

.... 

3*° 

14    0 

2546 

4612 

5*#5 

47*0 

4i'5 

56    0 

18*04 

14086 

29*5 

22*0 

—  2*4 

15    0 

*5*44 

4635 

53* 

471 

410 

57    c 

18-09 

13991 

28*5 

22*1 

—   1-6 

16    0 

25-36 

473o 

54"* 

49'* 

44*3 

58  3° 

18*14 

13895 

29*0 

22*0 

-  3*4 

17    0 

2529 

4808 

54*3 

49*2 

44* 

59    ° 

1826 

13730 

30*0 

23*1 

+  1*4 

17  30 

25-06 

5066 

54** 

48*5 

4*9 

500 

18*29 

13688 

31-0 

22*5 

-  0-4 

18    0 

24*86 

5289 

54** 

48*5 

42*9 

1  30 

1874 

1 301 6 

30*0 

22-0 

-  3** 

19    0 

*4*53 

5664 

54*a 

510 

47*9 

3    0 

1884 

12866 

31*0 

22*7 

+  0-4 

20    0 

*4*44 

5767 

54'* 

48* 

♦n 

7    © 

20*64 

9943 

340 

289 

20*0 

23  30 

2379 

6513 

5T2 

45-0 

386 

7  3° 

20-79 

9868 

34* 
36*2 

29*0 

19*9 

24    0 

*3*49 

6858 

512 

45*0 

386 

9    ° 

21-05 

97*0 
9268 

30*2 

21-2 

*!  ° 
20  • 

2324 
22*96 
2289 

7158 

5i* 

44-1 

37*i 

11    0 

21*42 

36*2 

30-5 

22-0 

7496 

51-0 

4**5 

336 

11  30 

21-52 

9H3 

37'* 

30-5 

311 

26  30 

7578 

50*2 

40*5 

30*2 

12    0 

21*65 

8981 

37*8 

30*9 

317 

27  0 

22*54 

7994 

48*9 

389 

281 

14    0 

22-34 

8146 

41-2 

32*0 

20-5 

28  30 

2234 

8224 

45*0 

37*2 

28*1 

14  30 

22*69 

7726 

4i*5 

SI'S 

197 

28  45 

22-14 

8454 

44** 

37*i 

28*7 

15    0 

22*74 

7666 

410 

31-8 

20-2 

29  0 

22*04 

8568 

43'* 

36-5 

28*5 

16    0 

23*00 

735* 

4**5 

32-0 

19-2 

29  30 

21-92 

8719 

43'* 

36*0 

*7*4 

17    0 

2329 

7018 

44'* 

335 

20*9 

30  30 

21-44 

93*a 

42-0 

36*2 

29*0 

17  3° 

*3'69 

6558 

45*5 

3*'l 

# 

31  0 

21-34 

9610 

41*2 

36*0 

29*5 

18    0 

24*18 

5996 

47-0 

42-8 

32  0 

20-59 

10575 

41-2 

36*0 

29*5 

19    0 

25-26 

4815 

49*5 

46*2 

43*o 

3*  30 

20-46 

10744 

40*5 

35*o 

28*0 

20    0 

*5"49 

455o 

5i* 

48-1 

449 

33  0 

20-36 

10875 

40*2 

34-8 

27*8 

21     0 

25*70 

4326 

5*5 

481 

43*6 

34  © 

19*94 

1 141 1 

36*0 

28-5 

1 6*7 

22    0 

26*14 

3857 

53'5 

49*5 

45*° 

36  0 

19-64 

11813 

35*5 

262 

12*1 

23    0 

2674 

3**5 
3238 

54'* 

49*1 

441 

38  0 

19-07 

12605 

34** 

28*0 

I7«I 

25    0 

26-74 

58-2 

49*5 

41-6 

39  ° 

18-94 

"773 

32*8 

27*2 

16*0 

26    0 

28*06 

1902 

39  30 

1882 

12944 

32-8 

26*2 

13*0 

27    0 

28-54 

1417 

64*0 

55-0 

47*5 

39  45 

1884 

12924 

33-2 

25-5 

IO'O 

32    0 

29-86 

ground 

69-0 

57'* 

4r9 

In  eveiy  ascent  a  second  thermometer  has  been  used  to  check  the  accuracy 
of  the  readings  of  the  dry  thermometer,  and  the  truthfulness  of  the  tempera- 
tures shown  by  it ;  in  some  of  the  ascents  a  delicate  blackened  bulb  thermo- 
meter was  placed  near  to  the  place  of  the  dry-bulb  thermometer,  fully  ex- 
posed to  the  sun  in  cloudless  skies,  or  to  the  sky  at  all  times :  the  readings  of 
this  instrument  were  nearly  identical  with  those  of  the  dry-bulb  thermometer 
in  clouded  states  of  the  sky,  and  thus  acted  as  an  additional  check.  At  all 
times  one  or  the  other,  or  both  Eegnault's  and  Darnell's  hygrometer,  have  been 
used  sufficiently  often  at  all  heights  to  show  whether  the  wet-bulb  thermo- 
meter was  in  proper  action,  and  to  check  the  results  given  by  the  use  of  the 
dry-  and  wet-bulb  thermometers  on  the  reduction  of  the  observations. 

In  all  cases  the  readings  of  the  dry-bulb  thermometer  for  the  temperature 
of  the  air  and  the  temperature  of  the  dew-point,  as  found  from  the  dry-  and 


Digitized  by 


Google 


ON  NINE  BALLOON  ASCENTS  IN  1868  AND  1864.  265 

wet-bulb  thermometer,  hare  been  adopted,  without  combination  with  similar 
results  otherwise  derived,  excepting  only  when  the  wet-bulb  failed  to  act 
either  at  times  when  the  temperature  of  the  air  had  just  descended  below  the 
freezing-point,  or  just  ascended  above  it,  and  when  I  have  had  occasion  to 
apply  water  to  the  wet-bulb  at  such  limes  the  dew-point  as  found  from 
either  Daniell's  or  Begnault's  hygrometer  has  been  used. 

§  5.  Vamation  of  Texpebatctbe  op  thb  Aib  with  Height. 

Every  reading  of  temperature  in  the  preceding  Tables,  or  the  means  of 
small  groups  of  readings  when  observations  have  been  taken  in  quick  succes- 
sion, at  about  the  same  altitude,  was  laid  down  on  a  diagram;  all  these 
points  were  joined,  and  a  curved  line  was  drawn  passing  through  or  near 
them,  giving  an  equal  weight  to  every  point,  and  such  that  the  area  of  the 
spaces  between  the  original  and  adopted  lines  on  one  side  of  the  adopted  line 
was  equal  to  that  of  the  spaces  on  the  other  side  of  the  line.  The  curves 
thus  formed,  for  the  most  part,  in  the  previous  experiments  have  shown  a 
gradual  decrease  of  temperature  with  increase  of  elevation,  and  a  gradual  in- 
crease of  temperature  with  decrease  of  elevation ;  but  this  was  not  the  case 
this  year,  and  I  have  not  been  able  to  adopt  any  curves  for  January  12  and 
April  6. 

On  the  other  days  of  experiments,  a  curve  of  assumed  normal  temperature 
has  been  adopted,  and  by  comparison  between  the  results  as  read  from  this 
curve,  and  the  observations  at  the  same  elevations,  the  places  and  amount  of 
disturbances  are  shown  in  the  following  Tables. 

The  numbers  in  the  first  column  show  the  height  in  feet,  beginning  at  the 
ground  and  increasing  upwards ;  the  numbers  in  the  second  column  show  the 
interval  of  time  in  ascending  to  the  highest  point;  the  notes  in  the  third  column 
show  the  circumstances  of  the  observations ;  the  numbers  in  the  fourth  and 
fifth  columns  the  observations  and  the  approximate  normal  temperatures  of  the 
air ;  and  those  in  the  next  column  the  difference  between  the  two  preceding 
columns,  or  the  most  probable  effect  of  the  presence  of  cloud  or  mist  on  the 
temperature,  or  of  other  disturbing  causes  in  operation. 

The  next  group  of  columns  is  arranged  similarly  for  the  descent,  and  the 
other  groups  for  succeeding  ascents  and  descents. 
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Table  III. — Showing  the  Temperature  of  the  Ait,  as  read  off  the  curve 
drawn  through  the  observed  temperatures,  and  as  read  off  the  curve  of 
most  probable  normal  temperature,  called  adopted  temperature,  and  the 
calculated  amount  of  disturbance  from  the  assumed  law  of  decrease  of 
temperature. 

Fourteenth  Ascent. 


1863. 

Height,  in  feet, 
above  the  mean 
level  of  the  sea. 

Temperature  of  the  Air. 

Ascending. 

Descending. 

Between 
what 
tines. 

Circum- 
stances. 

Ob- 
served 
temp. 

Adopted 
temp. 

Calcu- 
lated 
effect  of 
disturb- 
ance. 

Between 
what 
times. 

Circum- 
stances. 

Ob- 

served 
temp. 

Adopted 
temp. 

Calcu- 
lated 
effect  of 
disturb- 
ance. 

August  31. 
8000 

7000 

6000 
5000 
4000 

3000 
2000 
1000 

ground. 

2000 

1000 

ground. 

«  b 

a 
*** 

Sun 
shining. 

0 
34'0 

347 

39-0 
42*8 
45* 

47'5 
5*"3 
54"9 

64/0 

50*0 
510 

64-0 

0 
33*9 

35** 

381 

4i  5 
446 

47-6 
507 
539 

64*0 

0 
+   °"1 

-  OS 

+  o*9 

+  i"3 
-f  o*6 

—  O'l 

+  o-6 

+  ro 

O'O 

Cirri 
higher. 

* 

In  basin 
ofclouds. 
Justin 
clouds. 

0 
34'o 
3$-o 

383 
389 

4i'5 
43-a 

46-3 
49-0 

50*1 
510 
53*5 

0 

34*o 
356 

37'* 
38-8 

410 

435 

463 
49'4 

50*4 
5«'5 
53*9 

0 

O'O 

+  **4 
+   11 
+  01 

+  0-5 

-  03 

O'O 

-  0-4 

-     O'O 

-  05 

-.  0-4 

Very 

dark 

cloud 

near  us. 

Very 
cold. 

Abore 
cloud. 

Stratum 

ofclouds 

above. 

In 

uniform 

mist. 

Enter- 
ing into 
cloud. 

In 
clouds. 

August  31. — The  decrease  of  temperature  within  the  first  200  feet  of  the 
earth  in  this  ascent  is  very  remarkable,  no  such  rapid  decrease  having  been, 
found  in  any  other  ascent :  on  the  ground  the  temperature  was  64°,  and  by 
the  time  200  feet  was  reached  a  decrease  of  8°  had  taken  place,  the  tempera- 
ture at  200  feet  being  56° :  from  this  height,  up  to  1200  feet,  there  was  but 
little  change ;  and  above  this  the  temperature  decreased  from  2°  to  3 £°  in  each 
succeeding  1000  feet,  till  7000  feet  were  passed,  when  the  balloon  entered  a. 
relatively  warm  current  of  air. 

On  descending,  but  little  change  of  temperature  was  experienced  in  passing 
downwards  from  7000  to  5500  feet ;  then  there  was  an  increase  of  2j°  in 
passing  from  5000  feet  to  4000  feet,  and  l°-7  from  4000  feet  to  3000  feet; 
the  temperature  then  gradually  increased  to  49°  at  1000  feet;  at  860  feet  it 
was  49°'8,  and  on  descending  to  nearly  800  feet  it  was  50 \° ;  on  reascending 
to  1000  feet  it  increased  to  51°,  but  decreased  to  50°  at  2000  feet.  The 
balloon  then  turned  to  descend,  the  temperature  increasing  to  51°  on  passing 
downwards  to  1000  feet,  the  same  temperature  as  in  the  last  ascension,  and 
to  53jJ°  on  the  ground. 
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Tablb  III.  (continued.) 
Fifteenth  Ascsht. 


287 


1863. 

Height,  in  feet, 
above  the  mean 

Temperature 

of  the  Air. 

Ascending. 

Descending. 

Calcu- 

Calcu- 

level of  the  sea. 

Between 
what 
time*. 

Circum- 
stances. 

Ob- 
served 
temp. 

Adopted 
temp. 

lated 
effect  or 
disturb-  j 

ance. 

Between 
what 
times. 

Circum- 
stances. 

Ob- 
served 
temp. 

Adopted 
temp. 

lated 
effect  of 
disturb- 
ance. 

Sept.  29. 
1 6000 

0 

0 

0 

0 

0 

0 

i*o 

i*5 

-  °*5 

Sun 
shining 

i-6 

16 

o*o 

15000 

San 

2*0 

4*3 

-  2-3 

48 

4'8 

O'O 

14000 

shining. 

7'5 

7-2 

+  0-3 

brightly. 

7*5 

7*4 

+  OI 

13000 

i 

6 

M 

H'S 

105 

+  4*° 

r 

15-2 

I  I'O 

+  4#* 

1 1000 

No  sun. 

149 

13'5 

+  i*4 

17*2 

142 

+  3*o 

Clouds 

1 1 000 

1 0000 
9000 
§000 

Terr 
high. 

16*9 
20*4 

16*4 
19*2 

+  0-5 
+  i-i 

■r 
B 

20*0 
22*9 

17-3 
20*5 

+  27 

+  **4 
+  1-6 

A  faint 
sun. 

0> 

Dense 

23-2 

22*1 

25-0 

234 

3 

clouds 

26*0 

25  'd 

+  i'P 

28-2 

26-3 

+  i-9 

7000 

a 

above  us. 

29*0 

28'* 

+  6*9 

0 

Sun 
warm. 

311 

295 

+  r6 

Clouds 

6000 

4* 

above 

and 

below. 

32*2 

31-0 

+  ri 

tr 

NO 

B 

33-2 

32*6 

-J-  06 

5000 

§ 

35"6 

34'* 

+  i*4 

P 

357 

357 
38-6 

O'O 

4000 

p5 

378 

37** 

-f-  o'6 

387 

+  o-i 

3000 

Sun 

41-8 

40*2 

+  i-6 

4i'5 

4**4 

-  09 

2000 

faint. 

45° 

43*3 

+  17 

47-0 

468 

-|-    0'2 

IOOO 

Misty  all 
round. 

455 

465 

—    I'O 

ground. 

480 

49*9 

-  19 

September  29. — On  leaving  the  earth  the  temperature  decreased  from  48° 
on  the  ground  to  45£°  at  1000  feet,  and  to  1°  at  16,000  feet ;  a  warm  current 
having  been  met  with  between  12,000  and  13,500  feet.  On  descending  a  warm 
current  was  passed  extending  from  14,000  feet  to  9000  feet,  and  afterwards 
the  temperature  increased  constantly  with  decrease  of  elevation  till  the 
ground  was  reached. 
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Table  III.  (continued.) 
Sixteenth  Ascent. 


1863. 

Temperature  of  the  Air. 

Ascending. 

Descending. 

Height,  in  feet, 
above  the  mran 

Calcu- 

Calcu- 

level of  the  sen. 

Between 
what 

Circum- 

Ob- 

Adopted 

lated 
effect  of 

Between 
what 

Circum- 

Ob- 

served 

Adopted 

lated 
effect  of 

times. 

stances. 

temp. 

temp. 

disturb- 
ance. 

times. 

stances. 

temp. 

temp. 

disturb- 
ance. 

October  9. 

0 

0 

.    0 

0 

0 

0 

7000 

a 

Clear 

31-0 

304 

+  o-6 

307 

307 

o-o 

6000 

skj. 

31*6 

3*5 

-   0-9 

~+. 

Clear 
sky. 

317 

317 

0*0 

5000 

35-0 

35-0 
38-6 

0*0 

33-6 

336 

o*o 

4000 

39-8 

+    !*» 

35'S 

359 

—  0*1 

3000 

Mist  on 
land. 

42*2 

422 

O'O 

390 

374 

+  16 

2000 

+  * 

468 

45*8 

+  ro 

1000 

•v 

49* 

50*0 

—    C2 

ground. 

54*5 

54-6 

—  o*i 

3000 

41*0 

•  • 

00  ^»ag 

4°'5 

2000 

•  • 

•  • 

A  thin 

43#5 

mist. 

8000 

. 

285 

28-5 

o*o 

fj 

7000 

s 

298 

30-3 

-  05 

6000 

32-8 

329 

—    O'l 

Ii 

5000 

380 

355 

o*o 

4000 

Sudden 

3**4 

-  04 

i* 

3000 
2000 

dryness. 

42*2 

448 

412 
43*8 

+  10 

li 

October  9. — The  temperature  before  starting  from  the  ground  on  this  day 
was  54£°,  decreasing  gradually  on  ascending  till  the  height  of  7300  feet  was 
reached,  where  it  was  30° ;  the  balloon  then  turned  to  descend,  and  the  tem- 
perature increased  gradually  to  42°  at  2300  feet.  On  reascending  the  tem- 
perature was  found  to  be  39£°  at  3600  feet ;  it  increased  to  45°  on  descending 
to  1500  feet,  and  on  again  ascending  declined  to  28°  at  7200  feet ;  the  decline 
of  temperature  after  this  was  very  slight,  but  it  became  too  dark  to  read  the 
instruments,  so  that  no  observations  were  made  either  at  the  highest  point 
reached,  or  during  the  descent  to  the  earth. 

There  were  neither  warm  nor  cold  currents  met  with  on  this  day. 
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Table  III.  (continued.) 
Seventeenth  Ascent. 


269 


1864. 

Height,  in  feet, 

Temperature  of  the  Air. 

Attending. 

Descending. 

above  the  mean 

Calcu- 

Calcu- 

level of  the  sea. 

Between 
what 

Circum- 

Ob- 
served 

Adopted 

lated 
effect  of  1 

Between 
what 

Circum- 

Ob- 
served 

Adopted 

lated 
effect  of 

times. 

ttaneee. 

temp. 

temp. 

disturb- 
ance. 

times. 

stances. 

temp. 

temp. 

disturb- 
ance. 

January  12. 

IIOOO 

Fine 
■now. 

0 
141 
1 8*9 

0 

Snow 

fine  and 

thin. 

0 
136 
166 

0 

0 

10000 

Clouds 

Misty. 

r 

above 

9000 

23*6 

and 
below. 

20*0 

8000 

n 

Colder 
current. 

28*0 

Snow. 

22*9 
249 
29*0 

7000 
6000 

H 

30-8 
32*8 

Near 
cloud. 

Very 
misty. 

5000 

a 

Cloudy. 

364 

30*0 

4000 

.* 

38-2 

B 

330 

3000 

H 

Clond. 

448 

M 

Misty. 

368 

1 

Calm 

°l 

1000 

and 
warm  to 

43*8 

1 

391 

1000 

sense. 

39-1 

Sensibly 

ground. 

warm. 

4»*5 

Misty. 

41*8 

Eighteenth  Ascent. 

April  6. 

IIOOO 

a 

36-5 

39'° 

1 0000 
9000 

Sun 

35-0 
34*4 

r 

Very 
warm. 

44*3 
46*2 

8000 

30-0 
387 

300 

46*2 

7000 
6000 

5000 

3 

Blue 

Mkj. 

1 

Entered 
cloud. 

46*0 

43*9 
43-0 

4000 

* 

Fog 

33-0 

s- 

41-8 

3000 
1000 

1 

wetting. 

336 
37*5 

Below 
cloud. 

397 
397 

Enter- 
ing 
clouds, 

IOOO 

misty. 

Very 
misty. 

4*7 

f 

4*7 

ground. 

45*5 

45* 

January  12. — The  temperature  of  the  air  before  starting  was  41  £°;  it  de- 
creased very  slowly  till  1300  feet  was  reached,  a  warm  current  was  then  met 
with,  and  at  3000  feet  the  temperature  was  nearly  46°,  being  3J°  higher  than 
on  the  ground,  and  for  a  space  of  3000  feet  in  height  the  temperature  was 
higher  than  on  the  earth ;  it  then  gradually  declined  to  11°  at  11,500  feet, 
and  remained  at  about  this  degree  till  the  highest  point  was  reached ;  on  de- 
scending it  gradually  increased  with  decrease  of  elevation,  till  on  reaching 
the  ground  at  4h  10m  it  was  41°-8.  The  results  on  this  day  are  so  remark- 
able that  no  adopted  temperature  has  been  attempted. 

April  6. — This  ascent  is  remarkable  for  the  small  decrease  of  temperature 
with  increase  of  elevation.    The  temperature  of  the  air  was  45£°  on  leaving 
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the  earth,  it  did  not  decline  ataUiHl  after  300  feet  had  been  passed,  after 
which  it  decreased  pretty  gradually  to  33°  when  4300  feet  was  reached ;  a 
warm  current  was  then  entered,  and  the  temperature  increased  till  7500  feet 
was  attained,  being  of  the  same  temperature  as  has  been  experienced  at 
1500  feet  high,  viz.  40°,  then  decreased  to  34°  at  8800  feet,  and  then  in- 
creased slowly  to  36£°  at  11,000  feet,  a  temperature  which  had  been  ex- 
perienced at  the  height  of  2170  feet  in  ascending. 

On  descending  the  temperature  increased  about  5°  in  the  first  1000  feet ; 
remained  at  about  that  temperature  till  within  7000  feet  of  the  earth,  then 
gradually  decreased  to  40°  at  3000  feet,  remained  at  about  this  point  till 
1500  feet  of  the  earth,  and  then  increased  to  nearly  46°  on  the  ground.  Hie 
observed  temperatures  on  this  day  are  so  remarkable  that  no  adopted  tem- 
peratures have  been  made. 

Table  III.  (continued.) 
Nineteenth  Ascent. 


Temperature  of  the  Air. 

1864. 

Ascending. 

Descending. 

Height,  in  feet, 

above  the  mean 

Calcu- 

Calcu- 

level of  the  Ma. 

Between 
what 

Circum- 

Ob- 
served 

Adopted 

lated 
effect  of 

Between 
what 

Grcum- 

Ob- 
served 

Adopted 

lated 
effect  of 

timet. 

stances. 

temp. 

temp. 

disturb- 
ance. 

times. 

sthnces. 

temp. 

temp. 

disturb- 
ance. 

June  13. 

3000 

-i 

1 

0 
51'5 

0 
5i'5 

0 
0*0 

Clear. 

0 

0 
5^5 

e 
—  O'l 

2000 

fls 

el 

5+** 

54'5 

-0-3 

1000 

k 

a 

58-8 

**•«; 

H-o'3 

ground. 

6i*8 

6r5 

+0-3 

3000 

48*1 

48*1 

o*o 

49-6 

49*4 

+0*2 

3000 

51-0 

51*0 

O'O 

00 

49* 

49*2 

— O** 

2000 

I*" 

5*7 

519 

— 0*2 

1000 

54'° 

53*9 

+OI 

ground. 

54-0 

54-0 

O'O 

June  13. — The  temperature  of  the  air  on  the  ground  before  starting  was 
562°,  declining  with  increase  of  elevation  till  3000  feet  was  reached,  where 
it  was  51  £°;  on  descending  the  temperature  was  found  to  be  64°  at  2300 
feet;  the  balloon  then  reascended,  the  temperature  declining  gradually  to 
3100  feet,  then  began  to  increase,  being  48  J°  at  3450  feet,  but  declined  to 
47°  by  passing  upwards  to  3540  feet ;  on  again  descending  it  increased  evenly 
till  at  2700  feet,  it  being  there  51°,  and  remained  about  the  same  for  200  feet ; 
on  reascending  the  temperature  scarcely  differed  from  51°  till  3000  feet  was 
gained,  when  a  sudden  decrease  of  2°  occurred  in  35  feet ;  then  began  our 
Snal  descent,  the  temperature  remaining  the  same  for  400  feet,  then  increased 
4o  51£°  by  2000  feet,  and  to  53°-2  at  1800  feet,  below  which  there  was  scarcely 
any  change  till  the  earth  was  reached. 

This  fact  of  no  change  in  the  temperature  of  the  air  within  1800  feet  of  the 
earth  at  the  time  of  sunset  was  very  remarkable,  for  it  indicated  that  if  such 
be  a  law,  the  law  of  decrease  of  temperature  with  increase  of  elevation  may 
be  reversed  at  night  for  some  distance  from  the  earth* 
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Tablb  HI.  (continued.) 
TwjtN*riJ«TH  Ascent. 
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1864. 

Height,  to  tot, 
above  the  mean 
level  of  the  sea. 

Temperature  of  the  Air.    , 

Ascending. 

Descending. 

Calcu- 

1 

Calcu- 

Between 
what 
times. 

Circum- 
stances. 

Ob- 
served 
temp. 

Adopted 
temp. 

lated 
effect  of 
disturb- 

Between 
what 
time. 

Circum- 
stances. 

Ob- 
served 
temp. 

Adopted 
temp. 

lated 
effect  of 
disturb- 

ance. 

ance. 

June  20. 

F 

0 

0 

0 

ss 

0 

0 

0 

4000 
3000 

In 
clouds. 

5*4 
54-0 

5»'4 

54'o 

O'O 

■o'S 

In 
cloud. 

Out  of 
cloud. 

51-2 
5*'9 

511 

53'9 

+0'1 
—  1*0 

Enter- 
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TWENTY-FIBST  ASCENT. 
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June  20. — The  temperature  of  the  air  on  the  ground  before  starting  was 
6&J°,  which  declined  very  gradually  to  4100  feet,  where  it  was  51°.  On 
descending  it  increased  gradually  till  2700  feet  was  reached,  it  then  being 
54°.  On  ascending  to  4200  feet,  the  temperature  fell  to  49J°.  On  de- 
scending for  the  last  time,  it  increased  to  61°  at  2000  feet,  and  to  64 £° 
on  the  ground :  this  was  about  one  hour  before  sunset,  showing  in  the  last 
2000  feet  an  increase  of  temperature  of  3°,  thus  showing  that  the  usual 
law  holds  good  to  this  time,  but  apparently  with  far  less  energy,  as  on 
ascending  the  decrease  of  temperature  in  the  same  space  was  three  times  as 
large,  or  9°. 

June  27 — On  this  occasion  the  temperature  was  63°  on  the  ground, 
gradually  decreasing  to  1000  feet,  where  it  was  nearly  57°,  then  declined  1  J°  in 
200  feet,  then  gradually  to  2600  feet,  when  a  comparatively  warmer  current 
was  met  with,  the  temperature  declining  only  1£°  in  the  following  900  feet, 
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decreased  more  rapidly  in  the  next  600  feet,  and  remained  nearly  stationary 
during  the  following  900  feet,  it  heing  at  5000  feet  rather  more  than  42°. 

On  descending  it  slightly  declined  in  the  first  300  feet,  then  increased  slowly 
till  2000  feet,  after  which  it  was  nearly  stationary  till  within  400  feet  of  the 
earth,  where  it  was  49°. 

On  reascending  it  declined  very  slowly  till  4000  feet  was  attained,  it  heing 
then  46°,  after  which  it  became  too  dark  to  read  the  thermometers ';  this  was 
a  matter  of  great  regret,  for  the  balloon  passed  above  6000  feet ;  the  tempera- 
tare  was  found  to  be  46£°  on  the  ground. 

Table  III.  (continued.') 

TWENTY-SBCOKD  AsCEWT. 


1864. 
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August  29. — On  the  ground  the  temperature  of  the  air  was  72£° ;  on  as- 
cending several  warm  and  cold  currents  were  passed  through ;  the  tempera- 
ture was  33°  on  reaching  the  highest  point,  viz.  15,000  feet ;  on  descending 
the  increase  of  temperature  to  14,000  feet  was  as  much  as  4°,  having  en- 
tered a  cold  current  which  continued  till  9000  feet  was  passed ;  from  8000 
feet  the  increase  of  temperature  was  very  regular,  and  continued  so  till  the 
earth  was  reached. 
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It  is  very  dear  from  the  numbers  in  the  following  Table,  that  they  differ 
very  much  from  those  in  previous  years,  and  that  they  cannot  be  combined,  or 
all  used  in  deducing  general  laws.  The  ascent  on  August  31  was  made  in 
the  evening  with  a  partially  clear  sky,  and  the  results  are  somewhat  abnormal. 
Some  of  the  numbers  in  January  12  and  April  6  are  affected  by  +  signs, 
circumstances  never  before  met  with ;  on  June  13,  at  sunset,  no  difference  was 
found  within  2000  feet  of  the  earth ;  and  those  of  Juoe  20,  made  a  little  before 
sunset,  and  those  of  June  27,  made  a  little  before  and  after  sunset,  all  seem 
to  differ  from  the  general  laws  as  found  by  experiments  made  when  the  sun 
is  situated  at  a  good  altitude. 

The  only  experiments  this  year  which  can  be  combined  with  previous  re- 
sults are  those  of  September  29  with  a  cloudy  sky,  those  of  October  9  and 
August  29,  mostly  with  clear  skies. 

It  is  certain  from  the  numbers  in  this  Table  that  there  are  at  times,  in  the 
higher  regions  of  the  earth's  atmosphere,  spaces  subjected  to  great  cold,  and 
others  to  considerable  heat ;  and  from  the  notes  made  at  the  time  of  passing 
through  clouds,  that  there  exist  some  clouds  of  very  low  temperature,  and 
some,  as  those  of  January  12,  of  high  temperature. 

The  presence  of  such  either  cold  or  hot  currents  passing  over  the  country 
must  play  an  important  part  in  all  our  meteorological  phenomena,  and  must 
exert  a  great  influence  upon  our  climate. 

The  numbers  in  columns  24  and  26  show  the  mean  results  from  the  experi- 
ments of  the  year,  the  former  when  the  sky  was  cloudy,  September  29,  and 
the  latter  when  clear  or  mostly  clear,  on  October  9  and  August  29. 

The  numbers  in  column  25  show  the  number  of  experiments  upon  which 
each  result  in  column  24  is  based ;  at  heights  up  to  5000  feet  these  vary  from 
13  to  22,  at  6000  feet  and  7000  feet  to  5  and  7,  and  to  heights  exceeding 
7000  feet  to  4,  these  having  been  made  on  two  days  only,  viz.  June  26  and 
September  29, 1863,  on  which  days  the  balloon  was  frequently  enveloped  in 
fog  and  clouds  to  the  height  of  3  and  4  miles. 

The  numbers  in  column  32  show  the  total  number  of  experiments  upon 
which  the  numbers  in  column  31  are  based ;  they  vary  from  7  to  17  up  to  the 
height  of  23,000  feet,  and  there  can  be  but  little  doubt  that  the  numbers  in 
column  31  are  very  nearly  true,  and  approximate  closely  to  the  general  law. 
Above  24,000  feet  the  number  of  experiments  are  too  few  to  speak  confi- 
dently upon  them,  but  they  are  in  accordance  with  the  series  below  this  ele- 
vation. 

The  numbers  in  column  28  show  the  decrease  of  temperature  at  each  1000 
feet  increase  of  elevation  with  a  cloudy  sky,  they  differ  from  those  in  column 
31,  showing  the  decrease  for  the  same  space  with  a  clear  sky,  the  former  being 
smaller,  the  latter  up  to  the  usual  height  of  the  cloud  plane,  and  are  nearly 
alike  above  that  plane,  but  the  observations  of  cloudy  skies  at  heights  exceed- 
ing 5000  and  6000  feet,  are  too  few  to  place  great  confidence  in  them. 

In  forming  the  last  six  columns  of  the  following  Table,  no  use  has  been 
made  of  the  observations  taken  on  July  17, 1862,  August  31,  1863,  January 
12,  April  6,  June  13,  20,  and  27  of  the  year  1864.  The  results  on  all  those 
days  are  abnormal ;  I  defer  studying  the  results  on  these  days  till  I  can  com- 
pare them  with  some  confidence  with  the  general  laws,  which  may  be  found 
to  hold  good  at  times  of  the  year  at  which  they  were  made  ;  their  study  then 
will  be  profitable,  and  probably  fruitful  in  yielding  valuable  results. 

The  numbers  in  column  30  show  the  average  increase  of  elevation  at  every 
1000  feet  for  a  decrease  of  1°  with  a  cloudy  sky ;  from  these  we  see  that 
up  to  1000  feet  the  average  space  is  223,  the  space  for  each  1000  feet  in- 
creasing, till  at  22,000  feet  it  requires  more  than  1000  feet  for  a  change  of 
1°  of  temperature. 

1864.  t 
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Table  IV.— Showing  the  decrease  of  Temperature 
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17 

223 

62 

9 

162 

15.    16.     17.    18.    19.      20.    21.  22.  23.  24.  25.  26.  27.    28.    29,     3a       31.    32.    33. 
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276  report— 1864. 

In  tbe  last  column  of  Table  IV.  the  same  results  are  shown  for  clear,  or 
nearly  clear  skies,  and  they  show  that  a  change  of  1°  takes  place  for  an  average 
increase  of  162  feet ;  this  space  gradually  increasing  to  1000  feet  at  23,000 
feet. 

By  comparing  the  numbers  in  columns  30  and  33  together,  the  different 
spaces  required  to  be  passed  through  for  a  decline  of  1°  of  temperature  in  the 
two  states  of  the  sky  will  be  readily  seen  :  up  to  23,000  feet  it  is  necessary 
to  pass  through  a  much  larger  change  of  elevation  with  a  cloudy  sky  for  a 
decline  of  1°  of  temperature  than  with  a  clear  sky. 

Clot7Dt  Sky. 
By  adding  together  successively  the  numbers  in  column  28,  we  shall  find 
the  whole  decrease  of  temperature  from  the  earth  to  the  different  elevations ; 
the  results  with  a  cloudy  sky  are  as  follows ; — 

wtt  net  q  vmC 

From  0  to    1,000  the  decrease  was    4-5,  or  1°  on  the  average  of  223 

„  247 

266 
263 
i,  271 

277 
287 
299 
311 
321 
329 
337 
„.  344 

349 
„  366 

362 
375 
386 
„  895 

409 
419 
432 
445 

These  results,  showing  the  whole  decrease  of  temperature  of  the  air  from 
the  earth  np  to  23,000  feet,  differ  very  considerably  from  those  with  a  clear 
sky,  to  be  spoken  of  presently.  The  numbers  in  the  last  column  show  the 
average  increment  of  height  for  a  decline  of  1°,  as  found  by  using  the  tempe- 
ratures of  tbe  extremities  of  the  column  above.  To  1000  feet  high  the  average 
is  1°  in  223  feet,  increasing  gradually  to  1°  in  445  feet  at  23,000  feet. 
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401 
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Clear  Sky, 

By  adding  together  the  numbers  in  column  31  in  the  same  way  the 
following  results  are  found : — 

feet  feet  feet 

From  0  to    1,000  the  decrease  was    6*2,  or  1°  on  the  average  of  162 

~~~  ~~  „  184 

204 
223 
239 
„  256 

271 
279 
„  289 

„  298 

„  309 

317 
324 
333 
343 
348 
„  366 

363 
372 
382 
392 
405 
413 
422 
431 
441 
449 
459 
469 
482 

These  results,  showing  the  whole  decrease  of  temperature  from  the  ground 
to  30,000  feet,  differ  greatly,  as  just  mentioned,  from  those  with  a  cloudy  sky. 

The  numbers  in  the  last  column,  showing  the  average  increase  of  height  for 
a  decline  of  1°  of  temperature  from  the  ground  to  that  elevation,  are  all  smaller 
than  those  with  a  cloudy  sky  at  the  same  elevation.  Each  result  is  based 
upon  at  least  seven  experiments,  taken  at  different  times  of  the  year,  and  up 
to  this  height  considerable  confidence  may  be  placed  in  the  results ;  they  show 
that  a  change  takes  place  in  the  first  1000  feet  of  1°  on  an  average  of  162 
feet,  increasing  to  about  300  feet  at  10,000  feet ;  in  the  year  1862  this  space 
of  300  feet  was  at  14,000  feet  high,  and  in  1863  at  12,000  feet  high,  there- 
fore the  changes  of  temperature  have  been  less  in  1863  than  those  in  1862,  and 
also  less  in  1864  than  in  1863  ;  but  the  experiments  have  all  been  taken  at 
different  times  of  the  year. 

Without  exception  the  fall  of  1°  has  always  taken  place  in  the  smallest 
space  when  near  the  earth.  To  determine  this  space,  and  also  the  law  of  de- 
crease near  the  earth,  all  the  observations  of  temperature  of  the  air  up  to  5000 
feet  were  laid  down  on  large  diagrams,  and  a  line  was  made  to  pass  through 
them,  giving  equal  weight  to  every  observation ;  the  result  at  every  200  feet 
was  then  read  out,  and  in  this  way  the  next  series  of  Tables  were  formed. 
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Table  V.— Showing  the  Mean  Temperature  of  the  Air  at  every  200  feet  up 
to  5000  feet. — Foubtbbhth  Ascent. 


1863, 

Height,  in  feet, 

Temperature  of  the  Air* 

Ascending. 

Descending. 

above  the  mean 

* 

Calcu- 

Calcu- 

level  of  the  tea. 

Between 
what 
timet. 

Circum- 
stances. 

Ob- 
served 
temp. 

Adopted 
temp. 

lated 
effect  of 
disturb- 
ance. 

Between 
what 
times. 

Circum- 
stances. 

Ob-t 
served 
temp. 

Adopted 
temp* 

Uted 
effect  of 
disturb- 
ance. 

August  31. 

0 

0 

0 

3I9 

0  ^ 

.  0 

5000 

42*8 

4»*5 

+  i'3 

In  basin 

38*8 

+o-i 

4800 

432 

42*2 

+  ro 

of 

39* 

39-1 

+o-i 

4600 
440O 

colZ 

43-6 
45*i 

429 
43'4 

+07 
+07 

clouds. 

396 
401 

39* 
401 

O'O 
O'O 

Getting 

4100 

45* 
45'* 

44.6 

+  1-2 

+o-6 

r 

into 
clouds. 

407 
4*5 

4o#6 
41*0 

+0-5 

4000 

• 

Just  in 

3800 

a 

45* 

45* 

O'O 

cloud. 

44't 

41*5 

-0-4 

3600 

cL 

463 

45*8 
464 

+05 

In  white 

42*1 

42*0 

+o-i 

3400 

0 

en 

47-0 

+o-6 

mist. 

4**4 

4*'5 

—  O'l 

3200 
3000 
2800 

% 

47*4 
47*5 
477 

47-0 
476 
482 

+0*4 

—  O'l 

430 
43* 
44*1 

43-0 

435 
44*i 

O'O 

-0-3 

O'O 

Leaden 

4. 

Cumulus 
on  our 

-0-5 

♦0 

2600 

2400 

S 

i 

level. 

507 
507 

488 
494 

+i*9 
+  1*3 

44-8 
45*' 

447 
45* 

+o-i 

—  O'l 

2200 

509 

50*0 

+0-9 

*£ 

457 

457 

O'O 

2000 

a 

51-3 

507 

+o-6 

us 

Stratum 
of 

46-3 

46-3 

o*o 

1800 

t^ 

5i*9 

5*-4 

+0-5 

B 

469 

46-9 

O'O 

1600 

S> 

5**4 
52-8 

52-0 
52*6 

+0-4 

+0*2 

* 

clouds 
above. 

47*5 
48*0 

47*5 
48*1 

O'O 

1400 

S 

Above 

*0 

—  O'l 

1200 
ioocr 

1 

clouds. 

53*3 
549 

53** 
53'9 

-f-O'I 

+  i-o 

¥ 

49*° 

48*8 
494 

-0-5 

-04 

Enter- 

80a 

ing  into 
ckftid. 

557 

54-8 

+0*9 

503 

600 

55*8 

55*9 

— o»i 

537 

400 

56-0 

57*4 

-i*4 

200 

56*0 

59*4 

-3*4 

ground. 

64*0 

64*0 

o*o 

2000 

50*0 

... 

... 

*0'2 

5o-i 

O'O 

1800 

$o-6 

Hi 

... 

50-4 

50-4 

6*o 

1600 

0 

5°*3 

..* 

... 

-J: 

50-5 

¥>'$ 

O'O 

1400 
1200 

Indeed*. 

509 

51-0 

" 

::: 

3   B  *r 

Itftrit- 

5<>*5 

50-5 

507 

—  0*2 
-O-6 

1000 

5  TO 

... 

... 

Vu  1 

mist. 

5IO 

5«*5 

-C$ 

800 

50*5 

... 

... 

53* 

5*'o 

+  ri 

600 

■«* 

... 

id. 

..* 

537 

5*1 

+  1-2 

400 

w> 

tit 

... 

•«. 

537 

53-o 

-h07 

200 

£ 

*.. 

... 

.«. 

534 

5**4 

+  i-o 

ground 

... 

... 

... 

53"* 

*3'9 

^0-4 
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Table  Vi  (continued.) 
Fifteenth  Ascent. 


1863. 

Temperature 

>of  the  Air. 

Ascending 

Descending. 

Height,  in  feet, 
above  the  mean 

Calcu- 

Calcu- 

level of  the  mu 

Between 
what 

Circum- 

Ob- 
served 

Adopted 

lated 
effect  of 

Between 
what 

Circum- 

Ob- 
served 

Adopted 

lated 
effect  of 

times. 

stances  • 

temp* 

temp. 

disturb- 
ance. 

times. 

stances. 

temp. 

temp. 

disturb- 
ance. 

September  29. 

0 

0 

0 

0 

0 

• 

5000 

35* 

34** 

+  1-4 

... 

357 

357 

O'O 

4800 

36-0 

347 

+  '*3 

... 

36*0 

36*0 

O'O 

4600 

366 

35*3 

+  13 

... 

36-8 

365 

f  o*3 
4-  o-6 

4400 

37-1 

36*0 

+  11 

... 

376 

37-0 

4100 

i 

37-4 

366 

+  o-8 

... 

*!'5 

378 

+  07 

4000 

37-8 

37** 

+  o-6 

... 

387 

38*6 

+  o-i 

3800 

38-6 

3r» 

+  o-8 

| 

... 

384 

39-2 

-  o-8 

3600 

40*0 

384 

+  1* 

... 

38-5 

39-8 

-   i«3 

3400 

& 

412 

390 

+  *"» 

B 

... 

40-3 

407 

-  04 

3100 

«o 

41*7 

396 

+   *•« 

% 

... 

41*2 

41-6 

-  04 

3000 

*1 

9nn 

41*8 

40*2 

+  r« 

... 

41-5 

42-4 

-  °*9 

2800 

£ 

faint. 

421 

40*8 

+  1-3 

M 

... 

42*2 

431 

-  0-9 

2600 

J 

43*8 

41*4 

+  »*4 

0 

... 

431 

438 

-  07 

2400 

440 

421 

+  1*9 

0 

... 

4j-o 
46-4 

447 

+  0-3 

2200 

% 

45*0 

427 

+  *-3 

s 

45*8 

+  06 

2000 

45*o 

43*3 

+  17 

... 

47-0 

468 

4"    0'2 

1800 

*. 

45-0 

43*9 

+  n 

O 

480 

47*8 

+    0'2 

1600 

45-0 

446 

+  0-4 

490 

48-8 

+   0'2 

1400 

Jj 

45-0 

45'» 

—    0'2 

t 

... 

... 

50*0 

I2CO 
IOOO 

Misty  all 
round. 

45*o 
45*5 

45-9 
465 

-  0-9 

—  I'O 

P. 

•••' 

... 

5 1'o 
5i-8 

t 

46*0 

47*1 

—  VI 

... 

.:. 

52*6 

47'i 

477 

—  o-6 

... 

::. 

534 

400 

47-8 

4«-5 

-  07 

... 

.:: 

545 

200 

47*9 

492 

-   i*3 

... 

.;. 

557 

ground. 

. 

48-0 

49*9 

-  19 

... 

... 

569 

8r 

ETEENTH  ASCI 

INT. 

October  9* 

5000 

Clear 
sty. 

35*° 

35'° 

O'O 

r 

... 

33-6 

33-6 

O'O 

4800 

357 

358 

—    O'l 

... 

340 

317 

+  23 

4600 

3f* 

168 

367 

-  2-5 

*r 

... 

34*5 

336 

+  0-9 

4400 

37*4 

-  o-6 

ijt 

... 

35"o 

340 

+  10 

4200 

irs 

38*0 

-  0-5 

*1r 

... 

33-8 

34*5 

-  07 

4000 

i 

39-8 

386 

+    1*2 

»© 

... 

35'8 

35*9 

+    O'l 

3800 

40*8 

39*3* 

+  1*5 

¥ 

... 

36*5 

35*5 

+  I'o 

3600 
I400 

$? 

40'X 
408 

+  11 

+  07 

... 

37-0 
37*5 

35*9 
365 

+  I't 

+  10 

3200 

•4,. 

Mist 

41-9 

41*5 

+  0-4 

J* 

... 

38*3 

36-9 

+  i-4 
+   1-6 

Jooo 

*• 

over 

42-2 

42*2 

o*e 

% 

... 

39° 

37*4 

48oo 

2 

land. 

428 

429 

—    O'l 

... 

407 

37*9 

+  ** 

2*600 

£ 

431 

436 

-  0-5 

... 

410 

2U00 

& 

45-0 

443 

+  07 

*V 

2200 

k 

457 

450 

+  °  7 

'? 

iooo 

n 

468 

45*8 

+  I'O 

iSoo 

%■ 

477 

466 

+  11 

J600 

a 

481 

47*4 

+  07 

J400 

i200 

£ 

488 

4** 

4-  06 

49-1 

49«i 

o*o 

iooo 

498 

50*0 

—    0*2 

800 

5**5 

50-9 

+  16 

600 

527 

51-9 

+  o-8 

400 

53o 

5*'8 

+  02 

200 

537 

537 

o-o 

ground. 

54*5 

: 

54-6 

—  o-i 
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Table  Y.  {continued.) 
Sixteenth  Ascent  (continued.) 


1864. 

Temperature  of  the  Air. 

Height,  in  feet, 

Ascending 

!• 

Descending. 

1 

above  the  mean 

Calcu- 

I 

Calcu- 

level of  the  sea. 

Between 
what 

Circum- 

Ob- 
served 

Adopted 

lated 
effect  of 

Between 
!    what 

Circum- 

Ob- 
served 

Adopted 

lated 
effect  of 

time*. 

stances. 

temp. 

temp. 

disturb- 
ance. 

times. 

stances. 

temp. 

temp. 

disturb- 
ance. 

Oct  9  (cont). 

0 

0 

0 

0 

0 

0 

3200 

g  B  d 
p  de 

40*6 

... 

... 

f 

403 

3000 

41*0 

... 

... 

40*5 

28*00 

4*5 

... 

... 

Ml 

409 

2600 
2400 

H: 

42*8 

... 

5«s 

41*3 
41*9 

2200 

... 

... 

... 

42-4 

2000 

... 

... 

... 

435 

1800 
1600 

... 

... 

... 

A  thin 
mist. 

44*4 
44*5 

1400 

... 

... 

... 

447 

5000 

355 

35*5 

O'O 

4800 

% 
**> 

36*1 

361 

O'O 

4600 

369 

369 

O'O 

t 

4300    • 

37-2 

37*i 

+  o*i 

4200 

378 

37'8 

O'O 

t 

4000 

h 

38*0 

384 

-  0-4 

3800 

38*5 

390 

-  05 

$ 

3600 

*r> 

39*4 

396 

—    0'2 

1 
f 

3400 

s 

404 

401 

+  0-3 

3200 

a 

A  sad- 

41*3 

40*6 

+  07 

3000 

den  dry- 

42*2 

412 

+  i-o 

2800 

*■ 

ness. 

43-3 

41*8 

+  ''5 

B' 

2600 

444 

424 

+  20 

H 

2400 

& 

447 

41*9 

+  18 

3 

2200 

«*» 

448 

43*8 

+  i-5 

1 

2000 

«o 

, 

44-8 

+  *'° 

1800 

g 

44-8 

443 

+  o-5 

1600 

1 

448 

44*8 

O'O 

1400 

447 

45*3 

-  06 

Sev] 

BNTEENTH  AjEH 

TENT. 

Jan.  12,  1864. 

5000 

3*4 

... 

••• 

Very 

30*0 

4800 

36-6 

... 

... 

1 

misty. 

3,-3 

4600 

37-0 

... 

... 

319 

4400 

37*3 

... 

... 

3I*5 

4200 

Sudden 

37*8 

... 

... 

er 

3*5 

4000 

a 

change 

382 

... 

•  ... 

« 

33'o 

3800 

of  temp. 

4>"5 

... 

... 

B 

337 

3600 

d 

4*5 

... 

... 

* 

34*5 

3400 

s 

43'° 

... 

... 

»T3 

35* 

3200 

**\ 

... 

... 

5 

36*1 

3000 

H 

Calm 

44*8 

... 

... 

-** 

368 

2800 

3 

and 

44'5 

37#5 

2600 
2400 

a 

d 

warm  to 
sense. 

441 
441 

... 

... 

384 
38S 

2200 

a 
00 

44-0 

... 

9, 

38*8 

2000 

j» 

Quite 

43'8 

... 

V 

39-1 

1800 

n 

warm. 

430 

... 

... 

B 

39* 

1600 
1400 
1200 

1 

Sensibly 
warm. 

411 
40-5 
38-9 

... 

... 

39*4 

1000 

39*1 

800 

39*5 

600 

397 

400 

4°  7 

200 
ground. 

41*1 
4i  5 
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Table  V.  (continued.) 
Eighteenth  Ascent. 


Temperature  of  the  Air. 

1864. 

Ascending. 

Descending 

Height,  in  feet, 
above  the  mean 

Calcu- 

Calcu- 

level of  the  sea. 

Circum- 
stances. 

Ob- 
served 
temp. 

Adopted 
temp. 

lated 
effect  of 
disturb- 

Between 
what 
times. 

Circum- 
stances. 

Ob- 
served 
temp. 

Adopted 
temp. 

lated 
effect  of 
disturb- 

what 
timet. 

ance. 

ance. 

April  6. 

0 

0 

0 

0 

0 

0 

5000 

36*0 

... 

... 

43-0 

4800 

358 

... 

... 

42*8 

4600 

350 

... 

... 

4*'5 

4400 

34-2 

... 

... 

42-3 

4200 

33-0 

... 

... 

42*2 

4000 

330 

... 

... 

41-8 

3800 

1 

330 

... 

... 

1 

412 

3600 

330 

... 

... 

41-0 

3400 
3200 

»« 

* 

wetting. 

335 
335 

... 

... 

* 

41*0 
40*1 

3000 

•v 

336 

... 

... 

% 

397 

2800 
2600 

3 

350 
365 

•*• 

••• 

*T3 

B    • 

39* 
39'5 

2400 
2200 

i 

Very 
misty; 

36*2 
370 

••• 

... 

$ 

39*5 
396 

2000 

k 

entermg 

37*5 

... 

... 

» 

Below 

397 

1800 

% 

cload. 

38-3 

... 

... 

1 

cloud. 

40*1 

1600 

39*5 

... 

... 

*p 

40*0 

1400 

| 

40*8 

... 

... 

B 

40-4 

1200 

S 

4i'i 

... 

... 

40*8 

1000 

Very 

417 

... 

... 

417 

800 

misty. 

42-4 

... 

... 

424 

600 

44'* 

... 

... 

43-2 

400 

45» 

... 

... 

45** 

200 

45*5 

... 

... 

45*5 

ground. 

45*5 

... 

... 

45'* 

"KT  , 

SENT. 

ai 

NJSTEEN 

in.  Asc 

June  13. 
3000 

5"*5 

5*'5 

o*o 

5? 

51*4 

5I'5 

—  o*i 

2800 

5*'4 

5*3 

+  o-i 

*P  SB 

... 

516 

517 

—    O'l 

2600 

52-7 

5*7 

-  0-5 

... 

52*2 

5*4 

—    0*2 

2400 

a 

a 

52-4 

53*4 

—    I/O 

M    SO 

en     B 

... 

53*1 

53*3 

—    0*2 

2200 

540 

536 

+  0-4 

a 

2000 

54* 

54'5 

-  °'3 

1800 

00 

55" 

55** 

—  o*i 

i6co 

•a 

Cloud- 
less. 

56-1 

56-i 

O'O 

1400  . 

3 

569 

STl 

—    0'2 

1200 

^ 

57-6 

57*8 

—    0*2 

IOCO 

588 

5»-5 

+  0-3 

800 

g 

59'* 

589 

+    0'2 

600 

fa 

59* 

59*4 

—    0*2 

4co 

597 

59-8 

—  o*i 

200 

608 

60-5 

+  0-3 

ground. 

6r8 

6r5 

+    0'3 

-  3400 
3200 

WON    f 

::* 

B2% 

IV 

480 
46-9 

48*0 
47*o 

o*o 
—  o*i 

47-0 
48*2 

46-8 
48-5 

+   0-2 

-  0-3 

3000 
2800 

481 
49-6 

48'X 
49*5 

O'O 

+  o-i 

496 
508 

49'4 
50*8 

+    0*2 
O'O 

2600 

> 

50-8 

505 

+  0-3 

*\ 

510 

51-0 

o*o 

2400 

512 

51-5 

-  03 
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REPORT — 1864; 

I*ABLB  Y.  (continued.) 

NnfETBEHTH  AsoEifT  (continued). 


Temperature 

of  the  Air. 

1864. 

Attending* 

Descending. 

Height,  in  feet, 
above  the  mean 

Calcu- 

Calcu- 

level of  the  sea. 

Between 
what 

Circum- 

Ob- 
■erred 

Adopted 

lated 
effect  of 

Between 
what 

Circum- 

Ob- 
serred- 

Adopted 
temp. 

lated 

Effect  of 

timet. 

stances. 

temp. 

temp. 

disturb- 

times. 

stances. 

temp. 

dudij  u* 

ance. 

ance. 

June  1 3  (con.). 

0 

0 

0 

0 

0 

0 

3000 

... 

51-0 

510 

O 

•O 

I 

... 

49'° 

49-2 

—    0*2 

2800 

... 

... 

5'*5 

5**5 

0 

•O 

... 

49-0 

495 

ZU 

2600 

... 

... 

510 

5ro 

0 

•0 

... 

49-1 

50-0 

0400 

... 

... 

... 

... 

0 

... 

5°'3 

5°*5 

—    0'2 

2200 

... 

... 

... 

... 

\ 

... 

5n 

51-0 

+  o-i 

2000 

... 

... 

... 

... 

... 

5i7 

519 

—    0*2 

1800 

... 

... 

... 

... 

»o 

... 

533 

528 

•f  o-5 

1600 

... 

... 

... 

... 

... 

5 

... 

537 

53*4 

+  o*3 

1400 

... 

... 

... 

... 

... 

c? 

... 

53*8 

537 

+  o-i 

1200 

... 

... 

... 

... 

... 

00 

... 

53*9 

538 

+  o-i 

1000 

... 

... 

... 

... 

... 

V 

54-0 

53*9 

+  o-i 

800 

... 

... 

... 

... 

... 

I 

... 

54*o 

54-0 

O'O 

600 

... 

... 

... 

... 

... 

... 

54-0 

54-0 

O'O 

400 

... 

... 

... 

... 

... 

54-0 

54'o 

O'O 

200 

... 

... 

... 

... 

54*o 

54-0 

O'O 

ground. 

... 

... 

... 

... 

... 

540 

54"o 

0*0 

TwmrimTH  Asc 

EHT. 

June  20. 

4000 

In 
ekmds. 

52-4 

5*'4 

+  i-o 

4 

... 

512 

5I#4 

—    0*2 

3800 

521 

5*'9 

-|-   0-2 

... 

SVi 

5«"3 

—  o^i 

3600 

5*4 

52-4 

bo 

u»  B 

... 

516 

51*3 

+  o-3 

3400 

53« 

S3* 

—  o*i 

*1* 

;:; 

5i*9 

51-5 

+  0*4 

3200 

a 

S4*o 

535 

+  o'5 

H3  0* 

... 

52*0 

52-0 

O'O 

300a 

54'° 

54-0 

O'O 

B  If 

... 

52-9 

53*9 

+    I'O 

2800 

54'3 

547 

-  0-4 

$ 

... 

532 

53*5 

-  03 

2600 

(4 

55*9 

55*5 

+  °4 

2400 

57'i 

56-6 

+  0-5 

2200 

3 
g 

581 

57*4 

+  07 

2000 

58'i 

58-1 

O'O 

1800 

581 

5»-7 

-  o-6 

1600 

t»* 

59'* 

59*5 

-  0-4 

1400 

& 

608 

60*4 

+  °'4 

1200 

617 

615 

-|-   0-2 

1000 

§ 

62*4 

62*4 

O'O 

800 

P§ 

63*0 

63*2 

—    0'2 

600 

64*2 

64*0 

+   0*2 

400 

652 

649 

+    0*3 

900 

66-o 

65-8 

+    0-2 

ground. 

66-5 

66-6 

—  o-i 

1 

1 
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ON  NINE  BALLOON  ASCENTS  IN  1863  AND  1864. 

Tablb  V.  (corUintud.) 
Twjmtjlath  Abohht  (continued)* 


£83 


1864, 

Temperature  of  the  Air. 

Ascending. 

Descending. 

•bore  the  mean 

Calcu- 

Calcu- 

level of  the  tea. 

Between 
what 
time*. 

Circum- 
stances. 

Ob- 
•erred, 
temp. 

Adopted 
temp. 

lated 
effect  of 
disturb- 
ance. 

Between 
what 
times. 

Cueum* 
stances. 

Ob- 
served 
temp. 

Adopted 
temp. 

lated 
effect  of 
disturb- 
ance. 

June  20. 

0 

0 

0 

0 

0  _ 

0 

4200 

50*0 

50*0 

O'O 

49*3 

496 

-0-3 

4000 

50*6 

51*4 

-o'8 

49'9 

50-2 

-°*3 

3800 

50-9 

52*0 

—  i'i 

50*2 

51-0 

-08 

3600 

. 

53-2 

52-6 

+o-6 

50-8 

518 

—  I'O 

3400 

B 

537 

53* 

+0-5 

9 

512 

52*6 

-i*4 

3200 

To 

54-0 

53-6 

+0-4 

52*0 

535 

-i*5 

3000 

54-0 

539 

H-o-i 

B 

54*1 

54*5 

-0-4 

2800 

■L 

539 

54-0 

— o*i 

$ 

56-4 

55*5 

+0-9 

2600 

S 

... 

... 

? 

58-0 

566 

+  14 

2400 

& 

... 

... 

... 

58-8 

577 

+n 

2200 

& 

... 

... 

... 

U* 

6o-2 

587 

+  1*5 

2000 

Tn 

... 

... 

... 

6" 

6ri 

59-8 

+  i-3 

1800 

«• 

... 

... 

... 

60*9 

6o'6 

+0*3 

1600 

... 

... 

... 

XT 

607 

6l*2 

-o*5 

1400 

3> 

... 

... 

... 

1 

Hj 

60*5 

617 

—  v% 

1200 

... 

... 

... 

6i-i 

62'2 

— ri 

1000 
800 

1 

... 

... 

... 

l» 

Misty. 

62*0 
626 

62*8 
63*0 

-o-8 
-0-4 

600 

... 

... 

... 

63-2 

63*5 

-0-3 

400 

... 

... 

... 

64*0 

64*1 

—  O'l 

200 

... 

... 

... 

643 

64-5 

— 0'2 

ground. 

... 

... 

... 

64*6 

647 

— o-i 

Twk 

NTY-FI 

B8T  AB 

CENT. 

June  27* 

5000 

4*'3 

4*7 

H-O'6 

.. 

4*3 

417 

+o'6 

4800 

43*3 

419 

+  i-4 

.. 

4i*5 

41*5 

O'O 

4600 

43*3 

42'2 

+1-1 

.. 

41  2 

41-2 

o*o 

4400 

43'i 

4*7 

+°'4 

•• 

41*2 

412 

o*o 

4200 

42-9 

43'° 

—0*1 

.. 

4i'3 

41*3 

O'O 

4000 

437 

437 

o*o 

.* 

41*6 

41*6 

O'O 

3800 

i 

447 

447 

o-o 

? 

41-9 

42*0 

—  O'l 

3600 

46*0 

457 

+0-3 

.. 

42*0 

4*5 

-0-5 

3400 

a 

M 

468 

466 

-j-O'2 

B 

.. 

42*2 

43o 

-o-8 

3200 

48-0 

47*4 

+06 

.. 

4*'5 

435 

—  I'O 

3000 

San 
dear. 

49*4 

48-2 

+  1-2 

•£ 

.. 

4*7 

44'© 

-1'3 

2800 

3 

49'5 

49-0 

-r-o'5 

*B 

.. 

435 

446 

—I'I 

2600 

50-1 

498 

+03 

s 

44*5 

4P 
46-0 

-o-8 

2400 

50-9 

50*6 

+0-3 

<* 

.. 

45* 

-o-8 

2200 

t*> 

5*7 

5'*4 

+0-3 

¥ 

.. 

46*2 

467 

-0-5 

2000 

*n 

5**4 

522 

+0*2 

7t 

.. 

47'o 

47*4 

-0-4 

1800 

S> 

529 

530 

—  O'l 

us 
<a 

i 

47*5 

480 

-0-5 

1600 

g 

53*4 

53*8 

-0-4 

.. 

476 

483 

-07 

1400 

§ 

54*i 

54* 

-0-5 

.. 

48*2 

487 

-0-5 

1200 

R 

54-8 

557 

+o*i 

.. 

4!'5 

48*8 

-0-3 

1000 

567 

569 

—  C2 

.. 

48-9 

489 

O'O 

flloa 

595 

58-2 

+i"3 

.. 

49'° 

49-0 

O'O 

600 

6i*o 

|9-8 
62*0 

+  1*2 

... 

490 

490 

O'O 

400 

62-5 

+o-5 

... 

490 

200 

644 

... 

Thebal 

loonth 

en 

ground. 

... 

671 

... 

... 

turned 

to  aeoe 

nd. 
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REPORT — 1864. 

Table  V.  (continued.) 
Twenty-first  Ascent  (continued). 


1864. 

Height,  in  feet, 

Temperature  of  the  Air. 

Ascending. 

Descending. 

Calcu- 

Calcu- 

above the  mean 
lerel  of  the  tea. 

Between 
what 

Cbcum- 

Ob- 
served 

Adopted 

lated 
effect  of 

what 

Circum- 

Ob- 

served 

Adopted 

lated 
effect  of 

times. 

stances. 

temp. 

temp. 

disturb- 
ance. 

times. 

temp. 

temp. 

disturb- 
ance. 

Jane  27  (con.). 

0 

0  ^ 

0 

0 

0 

0 

4000 

... 

450 

44* 

+0'2 

3800 

... 

£? 

45'* 

+  V1 

3600 

457 

+  n 

34oo 

1 

... 

467 

46*2 

+0*5 

3200 

.. 

467 

467 

o*o 

3000 

f. 

.. 

468 

468 

O'O 

2800 

J3 

... 

47-0 

47*o 

O'O 

2600 

o\ 

.. 

47-2 

47-2 

o*o 

2400 

& 

... 

47-0 

47'3 

-0-3 

2200 

CO 

... 

468 

47*4 

-o-6 

2000 

r 

... 

467 

47-6 

O'O 

1800 

a 

... 

465 

4Z'8 

-0-3 

1600 

& 

.. 

473 

48*0 

-07 

1400 

.. 

48*2 

48*2 

-09 

1200 

f> 

.. 

48*6 

48-4 

+0*2 

1000 

» 

.. 

48-5 

4«'5 

O'O 

800 

•• 

48-5 

48-5 

O'O 

600 

.. 

486 

486 

O'O 

400 

.. 

484 

48-4 

O'O 

200 

ground. 

Twb* 

rTT-8EC 

JONJ)  A 

9CENT. 

August  29. 

5000 

544 

54-8 

-o-4 

49-0 

50-1 

— I'l 

4800- 

54*4 

55-4 

—  I'O 

50*0 

50-8 

-o-8 

4600 

530 

56-0 

-3-0 

50*8 

5**5 

-07 

4400 

54'5 

567 

—2*2 

52-0 

52-2 

— 0"2 

4200 

B 

57-0 

57*4 

-04 

5**5 

529 

-0-4 

4000 

.eu 

5r5 

58- 1 

-o-6 

53© 

537 

-07 

3800 

* 

58*0 

58-8 

-08 

9 

54'o 

54*4 

-0-4 

3600 

M 

59'5 

595 

O'O 

3 
* 

55*1 

55*1 

O'O 

3400 

61*4 

00*3 

+  VI 

55*4 

\n 

-0-5 

3200 

-v 

£ 

62-4 

6i-i 

+  1*3 

er 

Q 

57'6 

+  1-0 

3000 

3 

628 

6i-8 

+  i-o 

M 

00 

i 

585 

57*4 

+  n 

2800 

s 

63-1 

62-5 

+o'6 

1 

f 

59'i 

581 

+i-o 

2600 

a 

3 

63-8 

63*2 

+o*6 

X 

598 

588 

+ro 

2400 

0* 

1 

65*0 
66-6 

64*2 

+o'8 

$ 

e> 

6o*5 

59-6 

+09 

2200 

4 

65*0 

+  i-6' 

^» 

i 

61*2 

60*3 

+0-9 

2000 

0 

674 

65-8 

+  i-6, 

6i-8 

6  i'o 

+o-8 

1800 

68-6 

667 

+  i'9 

»B 

62-5 

617 

+o-8 

1600 

-* 

699 

67-6 

+»'3 

H3 

63-0 

62*4 

+o-6 

1400 

a 

707 

68-4 

+»3 

B 

64-9 

63*2 

+o-8 

1200 

1 

7ro 

69*2 

+  i-8 

64-5 

64*0 

+o*5 

1000 

71-0 

70*0 

+  ro 

65-5 

65*0 

+o-5 

800 

711 

70-8 

+0-3' 

660 

658 

-|-0'2 

600 

7^4 

71*6 

+o-8i 

666 

66-6 

O'O 

400 

72-1 

7*"5 

-o'4| 

67-6 

67-4 

+0-2 

200 

72-4 

73*4 

—  I'O  , 

68-o 

68'2 

—  0*2 

ground. 

7*' 5 

74'3 

-i-8 

69*0 

69*0 

O'O 
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The  numbers  in  the  following  Table  differ  very  much  from  those  in  Table  VI. 
in  the  Reports  for  the  year  1862  and  1863 ;  in  these  the  largest  numbers  were 
those  at  the  bottom  of  the  column,  and  the  smaller  at  higher  elevations, 
and  a  decrease  of  temperature  with  elevation  was  shown  without  exception. 

In  the  following  Table  there  are  instances  of  departure  from  both  those  in- 
dications, and  other  particulars  which  present  all  the  above  numbers  to  be 
combined  with  previous  results. 

In  the  first  remarks  on  Table  III.  at  page  266,  the  decrease  of  temperature 
as  observed  in  the  first  200  feet  was  no  less  than  8° ;  by  the  adopted  curves 
passing  nearly  through  the  observed  temperatures,  it  gives  21°  decline  in 
each  100  feet  near  the  earth ;  these  results  seem  doubtful ;  they  differ  so  much 
from  all  others,  that  it  seems  likely  that  the  readings  were  affected  by  the 
presence  of  many  persons  near  the  car  of  the  balloon  before  starting,  or  that 
I  have  read  the  instruments  wrongly  by  5°  before  leaving  the  earth. 

On  January  12  (the  only  winter  ascent  in  the  series)  the  numbers  are  for 
the  first  time  affected  by  the  sign  — ,  showing  an  increase  of  temperature 
with  increase  of  elevation,  and  the  numbers  near  the  earth  are  smaller  than 
those  at  higher  elevations. 

On  April  6  the  numbers  are  also  anomalous  as  compared  with  those 
previously  obtained ;  near  the  earth  there  was  no  change,  and  then  a  large 
change,  and  higher  still  some  numbers  are  affected  with  the  —  sign. 

On  June  13,  on  descending  at  the  time  of  sunset,  it  will  be  seen  that  there 
was  scarcely  any  change  of  temperature  for  1500  feet. 

On  June  20,  on  descending  a  little  before  sunset,  the  change  was  very 
small,  and  very  different  from  corresponding  changes  on  the  ascent  an  hour 
before. 

On  June  27  there  seemed  scarcely  any  change  in  temperature  up  to 
3000  feet,  at  readings  taken  after  sunset,  and  till  it  was  too  dark  to  read  the 
instruments. 

The  results  on  none  of  these  days  can  be  used  in  deducing  general  laws. 
The  endeavour  has  been  in  the  past  year  to  take  observations  at  times  in 
the  day  and  times  in  the  year  at  which  no  observations  had  previously  been 
made,  resulting  in  these  very  different  results. 

The  only  days  this  year  available  for  general  combination  are  September  29, 
from  observations  made  between  8h  a.m.  and  10h  a.m.,  with  a  chiefly  cloudy 
sky ;  and  the  numbers  in  column  28  show  the  mean  values  at  the  different 
elevations,  and  October  9  and  August  29  for  clear  skies,  and  these  results 
are  shown  in  column  30. 

The  numbers  in  column  32  show  the  general  mean  from  all  the  observa- 
tions with  cloudy  skies,  as  based  upon  the  number  of  experiments  as  shown 
in  column  33  at  each  elevation,  and  these  vary  from  19  to  29. 

The  numbers  in  column  35  show  the  results  for  clear  or  nearly  clear  skies, 
as  based  on  the  number  of  experiments  as  shown  in  the  column  36,  varying 
in  number  from  8  to  12. 

In  column  34  the  space  in  feet  is  shown  for  an  increase  of  1°  with  cloudy 
skies,  varying  from  167  feet  near  the  earth  to  334  at  heights  exceeding  3000 
feet. 

In  column  37  the  same  results  are  shown  for  clear  skies,  being  143  feet 
near  the  earth,  gradually  increasing  to  334  feet  at  heights  exceeding  1600 
feet. 
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Table  VI. — Showing  the  Decrease  of  Temperature  with  every 


From 


Height 
above  the 
level  of  the 


feet 
4900 
4800 
4700 
4600 
4500 
4400 
4300 
4200 
4100 
4000 
3900 
3800 
3700 
3600 
3500 
3400 
3300 
3200 
3100 
3000 
2900 
2800 
2700 
2600 
2500 
2400 
2300 
2200 
2100 
2000 
1900 
1800 
1700 
1600 
1500 
1400 
1300 
1200 
1 100 
1000 
900 
800 
700 
600 
500 
400 
300 
200 
100 
o 


To 


feet. 
5000 
4900 
4800 
4700 
4600 
4500 
4400 

4300 
4200 
4100 
4000 
3900 
3800 
3700 
3600 
3500 
3400 
3300 
3200 
3100 
3000 
2900 
2800 
2700 
2600 
2500 
2400 
2300 
2200 


1900 

1800 

1700 

1600 

1500 

1400 

1300 

1200 

1 100 

1000 

900 

800 

700 

600 

500 

400 

300 

200 

100 


Aug.  31, 
1863. 


0-3 

0*4 
03 
04 
0-3 

0*2 

0-3 
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§  6.  Variation  of  the  Hygrohetric  Condition  op  the  Air  with  Elevation. 

All  the  adopted  readings  of  the  temperature  of  the  dew-point  in  Section  4 
were  laid  down  on  diagrams,  and  joined  bylines  drawn  from  one  to  the  other. 
In  the  case  of  the  temperature  of  the  air,  when  thus  joined,  a  curved  line  can 
be  drawn  through  them,  giving  equal  weight  to  every  observation,  but  this 
cannot  be  done  with  respect  to  the  temperature  of  the  dew-point,  it  being  far 
more  variable  than  the  temperature  of  the  air,  and  the  numbers  in  the  fol- 
lowing Table  are  those  as  read  at  every  1000  feet  from  the  diagram  formed 
simply  by  joining  the  point  of  observation. 

Table  VII. — Showing  the  Variation  of  the  Hygrometric  condition  of  the 
Air  at  every  1000  feet  of  Height. 
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of  clouds 

above. 

In  uni- 
form 
mist. 

August  31. — The  temperature  of  the  dew-point  on  the  ground  before 
starting  was  56°-7,  or  7°*3  below  that  of  the  air ;  at  1100  feet  these  two 
temperatures  were  both  54°,  the  air  being  saturated  with  moisture ;  at  1150 
feet  the  air  suddenly  became  drier,  the  difference  between  the  temperatures 
of  the  air  and  dew-point  was  5° ;  at  7100  feet  the  temperatures  of  the  air 
and  dew-point  were  34°  and  18°  respectively,  and  remained  at  these  values 
nearly,  while  the  balloon  ascended  to  more  than  8000  feet  and  descended  to 
7900  feet.  The  difference  between  the  temperatures  of  the  air  and  dew-point 
after  this  was  generally  less  and  less  to  3000  feet,  at  which  clouds  were 
entered,  and  the  air  was  nearly  saturated  with  moisture ;  at  1000  feet  high 
the  temperature  of  the  air  was  49°,  and  that  of  the  dew-point  47°-4. 

The  balloon  then  reascended,  and  on  again  entering  cloud  at  1580  feet,  the 
air  was  again  saturated  with  moisture,  and  on  descending,  it  was  nearly  satu- 
rated at  1200  feet  and  at  820  feet ;  at  the  latter  height  the  respective  tempe- 
ratures were  53°  and  52P. 
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Table  VII.  (continued.) 
Fifteenth  Ascent. 


1863. 

Height,  in  feet, 
above  the  mean 
level  of  the  tea. 

Humidity 

of  the  Air. 

A  trending. 

Descending. 

Between 
what 
tune*. 

Circum- 
stance*. 

Tempe- 
rature ol 
the  dew- 
point. 

Elastic 
force  of 
vapour. 

Degree 

of 
humi- 
dity. 

Between 
what 
times. 

Circum- 
stances. 

Tempe- 
rature of 
the  dew- 
point. 

Elastic 
force  of 
vapour. 

humi- 
dity. 

September  29. 

in. 

in. 

16000 

J 

0 

CO 

0 

15000 

Sun 

—  lO'O 

•026 

54 

1 4000 

shining. 

+  o-s 

•045 

68 

13000 

lo-i 

•068 

81 

•? 

... 

i*3 

•046 

54 

12000 

a 

No  tun. 

27 

049 

5« 

... 

2*2 

•048 

51 

IIOOO 

«*» 

-  8-6 

•029 

3' 

.,B 

... 

-  3*8 

•036 

33 

1 0000 

^ 

Dense 
clouds 
above 

—    2*0 

'040 

36 

VL 

... 

—  IO'2 

•026 

21 

0000 
8000 

S 

i 

137 

088 
•081 

7* 
53 

El   0 

... 

-  5*5 
2-8 

•033 
•049 

*5 
32 

7000 
6000 

us. 

19*5 
24-4 

•105 
131 

66 

72 

8»  u» 

Sun 
warm. 

14*8 

20'8 

•085 

*II2 

48 
59 

Clouds 

5000 

above 
and 

28-5 

156 

75 

P 

... 

23*8 

•128 

56 

4000 
3000 

r^ 

below. 

3»"4 
3»-5 

•184 
*33 

81 
87 

... 

*4*5 
23*6 

•132 
•127 

56 
49 

Sun 

2000 
1000 

1 

faint. 

407 
42*6 

•254 
•273 

86 
89 

... 

268 

•I46 

45 

Mistjsil 

ground 

round. 

44* 

•289        86 

0. — The  temperature  of  the  dew-point  decreased  from  44°  on 
the  ground,  or  490  feet  above  the  sea,  to  42£°  at  1000  feet  above  the  sea, 
where  mist  was  prevalent,  and  the  degree  of  humidity  increased  from  86  to  89. 

On  passing  out  of  the  mist  at  3000  feet  the  humidity  declined  from  87  to 
58  at  8000  feet ;  here  there  were  dense  clouds  both  above  and  below ;  at 
9000  feet  the  degree  of  humidity  was  71. 

There  were  faint  gleams  of  the  sun  at  10,000  feet,  and  the  difference  between 
the  temperature  of  the  air  and  dew-point  was  22%° ,  the  degree  ol  humidity 
being  36,  showing  a  decrease  of  no  less  than  35  in  a  difference  of  1000  feet 
of  elevation ;  at  11,000  feet  it  was  drier  still,  the  temperatures  of  the  air  and 
dew-point  being  16°-9  and  —  8°*6  respectively,  or  a  difference  of  25°*5,  and  the 
degree  of  humidity  31 ;  at  13,000  feet  the  difference,  had  decreased  to  4°-4 
and  the  humidity  increased  to  81 ;  at  15,000  feet  it  was  12°*0,  and  the  hu- 
midity had  decreased  to  54 ;  the  balloon  continued  to  ascend,  but  the  humi- 
dity is  unknown  above  the  last-mentioned  height,  till  on  descending  to  13,000 
feet  it  was  54,  and  the  difference  between  the  temperatures  of  the  air  and 
dew-point  was  13°*9 ;  at  10,000  feet  the  air  again  became  very  dry,  the  two 
temperatures  being  22°- 9  and  — 10°-2  respectively,  showing  a  difference  of 
33°*1  and  a  humidity  of  21 ;  the  air  then  gradually  became  less  dry  till 
5000  feet,  when  the  difference  was  11°*9  and  the  humidity  56 ;  after  this 
the  difference  increased  in  a  small  amount,  and  then  decreased  to  20°*2  at 
2000  feet,  where  the  humidity  was  45. 


1864. 
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Table  VII.  (continued.) 
Sixteenth  Ascent. 


1863. 

Height,  in  feet, 
above  the  mean 
level  of  the  tea. 

Humidity  of  the  Air. 

Ascending. 

Descending. 

Between 
what 
times. 

Circum- 
stances. 

Tempe- 
rature of 
the  dew- 
point. 

Elastic 
force  of 
vapour. 

Degree 

of 
humi- 
ditj. 

Between 
what 
times. 

Circum- 
stances. 

Tempe- 
rature of 
the  dew- 
pout. 

Elastic 
force  of 
vapour. 

Degree 

of 
humi- 
dity. 

October  9. 

0 

in. 

0 

in. 

7000 

da 

198 

•107 

61 

... 

18-3 

•099 

5* 

6000 

dft 

22*1 

118 

66 

... 

20'5 

•Iio 

61 

5000 

!*& 

26*0 

•141 

69 

... 

»3*4 

•125 

65 

4000 

?a 

Mist 

31*0 

•198 

7i 

B  * 

... 

26*2 

•142 

68 

3000 

•V? 

over 

34*3 

74 

... 

311 

•174 

7i 

2000 

1000 

ground 

land. 

37-6 
40-5 
44.1 

•225 
•252 
•289 

70 
70 
68 

51* 

3000 

... 

... 

32*2 

182 

7i 

ATI 

... 

3**o 

•188 

74 

2000 

... 

"* 

... 

•  •• 

... 

A  thin 
mist. 

39-0 

•238 

84 

8000 

*i 

97 

•067 

43 

... 

••• 

7000' 

I2'8 

•O77 

46 

... 

... 

$1 

is- 

6000 

Mv 

19*0 

•IO3 

56 

... 

••• 

;         5000 

g  &*«*• 

fifi    8 

27*6 

•I5I 

72 

... 

4000 

A 

31-1 

•174 

76 

... 

3000 
2000 

sudden 

dryness. 

3S*o 
41-1 

•204 
•*5* 

76 
87 

:::  |  ::: 

S 

October  9. — The  difference  between  the  temperatures  of  the  air  and  dew- 
point  on  the  ground  was  10£°,  their  respective  readings  being  544°  and  44° ; 
and  this  difference  varied  but  little  till  7310  feet  was  reached,  at  which  height 
the  temperatures  were  30°  and  18°  respectively.  On  descending  to  2330  feet 
the  temperature  of  the  air  was  42°,  and  that  of  the  dew-point  35£°,  the  dif- 
ference being  64°.  On  reascending  the  difference  was  found  to  be  rather 
larger,  but  on  descending  again  it  decreased  to  6£°  at  2270  feet,  where  mist 
was  prevalent,  and  it  decreased  to  2°*7  at  1500  feet,  the  two  temperatures 
being  44°-8  and  42°1  respectively.  On  ascending  to  3300  feet,  the  air 
•became  suddenly  drier,  continued  of  the  same  degree  of  humidity  to  4000  feet, 
•above  which  there  was  less  and  less  humidity  with  increase  of  elevation  till 
the  height  of  8000  feet  was  reached,  when  it  became  too  dark  to  read  the 
instruments. 
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Table  VII.  (continued.) 
Seventeenth  Ascent. 


1864. 


Height,  in  feet, 
above  the  mean 
level  of  the  sea. 


Between 
what 


Humidity  of  the  Air. 


Ascending. 


Circum- 


Tempe- 
rature  of 
the  dew- 
point. 


Elastic 
force  of 


Degrae 

humi- 
dity. 


Descending. 


Between 
what 


Circunv 


Tempe 
ratureof 
the  dew- 
point. 


Elastic 
force  of 


Degree 

of 
humi- 
dity. 


January  12. 
ixooo 
xoooo 


9000 

8000 
7000 

6000 

5000 
4000 
3000 

2000 

IOOO 
ground. 


i 


not 


Misty. 


Colder 
current. 


Calm 

and 

rannto 


Sensibly 


-   0-9 
48 

**5 

95 
152 

28*3 

285 

27-6 
36-5 

39*5 

357 
359 


•042 
•053 

•049 

•066 
•086 

•«55 
•156 
•151 
•216 

•242 

'209 

'2X1 


5* 
5* 


43 

5° 


70 
65 

73 


84 
80 


Snow 

fine  and 

thin. 


Clouds 
above 


below. 


Near 

elouds. 


Very 
misty. 


1 


*"4 
H'S 

I7'4 

20*0 
23'0 

25*9 

28^5 
3OI 

34'4 
38*0 


in. 

•049 

'084 

•095 
108 
•X23 

140 

•156 
168 
•199 

*229 


6l 
9* 

88 

88 
92 

87 

93 
89 
91 

96 


January  12. — The  temperature  of  the  dew-point  on  leaving  the  earth  was 
36°,  that  of  the  air  41£°,  the  degree  of  humidity  was  80.  The  air  gradually 
became  more  moist  on  ascending  till  1300  feet  was  reached,  when  the  dif- 
ference between  the  two  temperatures  was  3°*1 ;  a  warm  current  was  thou 
met  with,  but  the  difference  between  the  two  temperatures  did  not  vary 
much  till  2200  feet  was  passed,  then  it  increased  to  10 J°  at  4000  feet ;  the 
air  again  became  moist,  and  at  6000  feet  the  difference  of  temperature 
amounted  to  only  4£°,  with  83  as  the  degree  of  humidity.  The  depression 
of  the  wet  thermometer  below  the  dry  greatly  increased,  till  at  9300  feet  it 
was  20°*7,  the  degree  of  humidity  being  38 ;  and  at  9800  feet  cloud  was 
entered ;  the  difference  decreased  to  12°*2,  and  the  degree  of  humidity  in- 
creased to  56;  the  air  then  became  drier,  and  at  11,900  feet  rthe  highest 
point)  the  difference  was  23°*7,  and  the  degree  of  humidity  42.  On  descend- 
ing the  air  gradually  became  moist,  till  at  8600  feet  it  was  nearly  saturated, 
then  became  somewhat  drier,  but  was  again  nearly  saturated  at  5000  feet, 
the  degree  of  humidity  being  93 ;  again  it  became  drier,  but  at  2000  feet  the 
air  was  within  1°  of  saturation,  after  which  it  became  slightly  drier  till  the 
ground  was  reached. 
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Table  VII. 

(continued.) 

Eic 

» 

EST. 

hHTKEMTH  ASC 

1864. 

Height,  in  feet, 
above  the  mean 
level  of  the  tea. 

Humidity  of  the  Air. 

Ascending. 

Descending. 

Between 
what 
tunes. 

Circum- 
■tances. 

Tempe- 
rature of 
the  dew- 
point. 

Elastic 
force  of 
vapour. 

Degree 

of 
humi- 
dity. 

Between 
what 
times. 

Circum- 
stances. 

Tempe- 
rature of 
the  dew- 
point. 

Elastic 
force  of 
vapour. 

Degree 

humi- 
dity. 

April  6. 

0 

in. 

0 

in. 

IIOOO 

15-2 

•086 

39 

r 

165 

'092 

39 

1 0000 

Sun 
warm. 

15-0 

•086 

42 

Very 
warm. 

22-5 

•120 

41 

9000 

20*9 

•112 

5S 

244 

•131 

4* 

8000 

a5*5 

•138 

5« 

tr 

26*8 

•i4« 

47 

7000 
6000 

Blue  sky 

34*4 
3*'4 

•199 
•176 

g 

B 

Entered 
cloudi 

29*8 
31*0 

-166 

•174 

53 
64 

5000 

Ma 

28*8 

158 

r, 

*e 

32-1 

•182 

66 

4000 

Fog 
wetting. 

31-0 

•174 

¥ 

3*'5 

•184 

69 

3000 

fl-S 

31*5 

*'77 

9« 

$ 
^ 

32*0 

•181 

74 

Enter- 

2000 

1 

ing 
cloud, 

337 

•193 

85 

^ 

33*3 

'190 

78 

misty. 

»o 

1000 
ground. 

- 

34'* 
385 

•197 
•233 

75 
76 

¥ 

35* 
36-8 

•205 
•218 

78 
61 

Very 
misty. 

Nineteenth  Ascent. 

June  13. 

.i 

3000 

ant 

386 

•»34 

64 

38-6 

•»34 

64 

2000 

** 

39-0 

•238 

56 

1000 

4*'4 

•271 

55 

ground. 

s 

447 

'296 

54 

3000 

3«-3 

•023 

69 

** 

37*5 

•225 

«3 

3000 

411 

•258 

70 

00  * 

36.5 

•216 

62 

2000 

*oi 

43-4 

'281 

73 

1000 

?B 

4^5 

•317 

75 

ground. 

?' 

461 

•312 

74 

April  6. — The  temperature  of  the  dew-point  on  leaving  the  earth  was 
3S°*5,  and  the  degree  of  humidity  76,  the  difference  between  the  temperature 
of  the  air  and  that  of  the  dew-point  being  7°. 

This  difference  remained  nearly  stationary  till  about  1400  feet,  where  mist 
was  prevalent;  the  balloon  entered  cloud  at  2100  feet,  and  by  the  time 
2470  feet  was  reached  the  difference  had  declined  to  2°.  The  air  then 
became  rather  drier,  but  by  the  time  3500  feet  was  attained,  the  difference 
only  equalled  1°,  after  which  the  air  became  several  times  moist  and  dry ;  at 
6900  feet  the  difference  was  3°,  then  it  suddenly  became  drier,  and  continued 
to  get  so  till  9400  feet,  when  it  amounted  to  19£°,  and  continued  about  the 
same  till  11,000  feet  (the  highest  point),  where  it  equalled  21°.  On  descend- 
ing the  air  gradually  became  moist,  and  continued  so  till  within  1400  feet 
of  the  earth,  the  difference  being  at  that  height  5°,  after  which  it  began  to 
increase,  and  continued  to  do  so,  till  on  the  ground  it  amounted  to  9°,  these 
respective  values  being  46°*8  and  36°*8. 

June  13.^-The  temperature  of  the  dew-point  was  44£°  on  the  ground 
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before  starting,  the  difference  between  that  and  the  temperature  of  the  air 
being  17°,  which  nearly  gradually  declined  to  13°  by  the  time  3000  feet  was 
gained.  On  descending  the  temperature  was  found  to  be  nearly  the  same  at 
2300  feet  as  it  was  at  3000  feet ;  the  difference  at  the  lower  of  these  eleva- 
tions was  14° ;  on  reascending  the  difference  decreased  till  3450  feet  was 
gained,  then  increased  to  13°  by  3540  feet ;  on  descending  it  remained  nearly 
the  same;  on  again  ascending  it  differed  very  little  also  till  3050  feet  was 
reached,  where  it  was  also  13? ;  the  balloon  then  turned  to  make  our  down- 
ward journey,  when  the  difference  decreased  to  9°  and  to  8°  by  the  time  the 
ground  was  reached. 

Table  VII.  (continued.) 

Twentieth  Ascent. 


1864. 

Height,  ia  tot, 
above  the  mean 
level  of  the  tea. 

Hnmidity  of  the  Air. 

Ascending. 

Descending. 

Between 
what 
timet. 

dream* 
•taneee. 

Tempe- 
rature of 
the  dew- 
point. 

Elastic 
force  of 
vapour. 

Degree 

of 
humi- 
dity. 

Between 
what 
times. 

Circum- 
stances. 

Tempe- 
rature of 
the  dew- 
point. 

Elastic 
force  of 
vapour. 

Degree 

of 
humi- 
dity. 

June  20, 
4000 
3000 
2000 
1000 

ground 

4000 
3000 
2000 
1000 

ground 

li  ff 

NO 

s 

si 

It  % 

45. 

4§*o 
4*-o 
50*0 

5,'l 
55*8 

48-6 
49* 

in. 
•335 

•366 

•375 
•446 

343 
*35» 

«5 
80 
76 
66 
68 

11 

3  S 

0 
47*7 
470 

469 
50-4 
511 
54*o 
540 

in. 

•331 
•3*3 

•33* 
•366 

•375 
•418 

•418 

88 
80 

f9 
87 
69 

n 

June  20. — The  temperature  of  the  dew-point  was  55°*8  on  the  ground, 
the  difference  between  that  and  the  temperature  of  the  air  being  10o,7,  de- 
clining very  gradually  till  4100  feet  was  gained,  where  the  difference  was  3£0 ; 
on  descending  it  gradually  increased  to  2740  feet,  it  then  being  4° ;  on  reas- 
cending the  air  again  began  to  get  moist,  although  at  several  points  it  seemed 
inclined  to  get  drier,  but  then  went  back  to  its  moist  state  again ;  at  4270  feet, 
however,  complete  saturation  was  met  with ;  on  descending  it  became  drier  in 
the  first  100  feet,  remained  about  the  same  for  800  feet,  then  became  moist 
at  3200  feet ;  became  drier  at  2700  feet,  after  which,  with  one  slight  exception, 
it  remained  the  same  till  the  ground  was  reached,  the  difference  then  being 
10±°. 

June  27. — The  temperature  of  the  dew-point  was  46£°  on  the  ground, 
differed  but  little  from  43°  from  500  feet  to  1500  feet  high,  was  about  40g° 
at  3000  feet,  and  38°  at  4000  feet;  at  about  4100  feet  the  air  was  more 
moist,  the  difference  between  the  temperatures  of  the  air  and  dew-point  being 
2^° ;  this  difference  increased  till  at  5000feet  it  was  rather  less  than  4°,  the  hu- 
midity being  86°.  On  descending  the  air  became  gradually  drier,  till  at  nearly 
4500  feet  the  difference  was  6°*2 ;  the  air  then  again  became  moist,  for  at 
3600  feet  it  was  2£°,  the  air  then  began  to  get  drier ;  continuing  to  do  so 
till  at  660  feet  it  was  10£° ;  on  reascending  this  difference  very  gradually  in- 
creased till  about  8650  feet,  when  it  was  13°;  on  reaching  3240  feet  it  had 
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Table  VII.  (continued.) 

TWBNTY-FIRST  A  SCENT. 


1864. 

Height,  in  feet, 
above  the  mean 
lerel  of  the  sea. 

Humidity  of  the  Air. 

Ascending. 

Descending. 

Between 
what 
time*. 

Circam- 
ttaneee. 

Tempe- 
rature of 
the  dew- 
point. 

Elastic 
force  of 
Tapoor. 

Degree 

ot 
homi- 
dity. 

Between 
what 
time*. 

Circum- 
stances. 

Tempe- 
rature of 
the  dew- 
point. 

Blsstie 
force  of 
Tapoor. 

hnml. 
dity. 

June  27. 

. 

0 

ill.     | 

0 

in. 

5000 

is 

385 

•233 

86 

^1 

00  ■" 

38*5 

•233 

87 

4000 

|?a 

382 

•13' 

81 

r+ 

35*3 

•206 

78 

3000 

40*5 

•252 

71 

383 

•231 

84 

2000 

40*2 

•249 

«3 

40-5 

•232 

78 

1000 

4^ 

44*5 

•294 

64 

38-3 

•231 

67 

0 

a 

•   eT 

4000 

356 

'208 

70 

3000 

367 

•218 

68 

2000 

35*4 

•207 

65 

1 000 

37*o 

•220 

64 

1 

0 

&5 

! 

Twenty-second  Ascent. 

August  29. 

14000 

2»'5 

•120 

59 

—    2*2 

'040 

*5 

13000 

io*8 

•070 

37 

-    23 

•040 

*4 

12000 

139 

•081 

4° 

6*2 

•057 

3» 

IIOOO 

o-S. 

25*0 

•135 

56 

*i" 

12*8 

•077 

4i 

IOOCO 

* 

29*6 
288 

•164 

64 

»9'5 

•105 

54 

9000 

S& 

•158 

58 

^  0 

P 

3*'7 

•170 
•108 

79 

8000 

§ 

28-2 

•'54 

46 

0*  ^tr 

8 

ao*i 

4* 

7000 

3 

3r5 

•225 

60 

"a* 

f 

21*0 

113 

38 

6000 

1 

0 

410 

•257 

60 

37-2 

•222 

79 

5000 
4000 

8  * 

43*5 
37-0 

•283 
•220 

67 
47 

* 

4»'3 
44-8 

•270 
•297 
•386 

78 
74 

3000 

41-9 

•266 

47 

B 

519 

79 

2000 

45#4 

•304 

45 

45*4 

•3°4 

55 

IOOO 

46-4 

•316 

4* 

47-6 

.330 

53 

ground. 

45'4 

•304 

38 

47*9 

•334 

47 

decreased  to  8°,  but  on  attaining  3520  feet  it  was  11*°,  and  at  4000  feet  the 
temperatures  of  the  air  and  dew-point  were  46°  and  35£°  respectively,  showing 
a  difference  of  9  £°,  and  a  humidity  of  70°. 

August  29. — The  differences  between  the  temperatures  of  the  air  and  those 
of  the  dew-point  in  this  ascent  were  rather  remarkable ;  on  starting  it  was.  very 
large,  viz.  27°,  their  respective  readings  being  72^°  and  454°,  and  the  degree 
of  humidity  38.  The  difference  decreased  very  gradually  till  4500  feet  was 
gained,  when  the  air  became  suddenly  moist,  the  diflference'only  amounting  to 
6^°  at  5600  feet,  then  became  dry,  and  continued  so  till  11,000  feet  was 
reached,  the  humidity  being  56 ;  after  which  it  increased  in  dryness  till  the 
difference  equalled  23°  at  13,000  feet,  the  humidity  having  decreased  to  37 ; 
it  was  moderately  moist  at  the  highest  point,  the  difference  there  being  9°. 

On  descending,  at  14,000  feet  the  air  beeame  very  suddenly  dry,  the  differ- 
ence between  the  two  temperatures  increasing  from  9°  to  32°  in  a  minute  and  a 
half,  and  the  humidity  being  25 ;  it  then  declined  to  6°  at  9100  feet,  increased 
again  to  23°  at  7850  feet ;  decreased  to  6£°  by  4650  feet,  after  which  it  in- 
creased to  21°  on  the  ground,  where  the  degree  of  humidity  was  47. 


Digitized  by 


Google 


ON  NINE  BALLOON  ASCBNT8  IN  1868  AND  1864. 


2m 


H- 

M  »  o»  4*  c*  o\vi  oono  o  m  j»  o»  4*  i«  & 

„§§§§§f§§li§Il§§» 

Height 

above  the 

level  of 

the  sea. 

!^ 

vj  no  oo^i  *»j  on  ONt/»  */»::;:::.: 

VI  u*   OONO   »   ON»M    M 

Attending. 

I 

8. 
f 

1 

i 

60 

CO 

•  \o  no  no  v»  vj  vj  c*oi  ::::::: 

Descending. 

iff 

^ 

:  so  vo  ::::::::::::    : 
.    M  o  •    •    •    ♦    •    •    •    •  .  •    «.•    •    • 

•Ascending. 

II? 

Ot 

:  no  oo  ::::::::::::    : 
•   V*»  Kf\  .    .    •    • - 

Descending. 

oa 

OO  00  OO  00  00^1  v)    ONUi  MWWW    OO  CM** 

ONNO     ON»^     **  N/»    »*     ON**»    M     9\  M     OO  M   -004* 

Ascending. 

!• 

•4P 

7* 

I      !     UiNO    ON  ONNO    00»J(fl    NW    n^    .      . 

Descending. 

oo 

os  ^4  s)mnj  c>oion:    ;:    :    :    :    •    : 

OOO    P^    MV0    9\m    •.     •      •      •      •-•-•-• 

Ascending. 

I 

O 

1 

1 

« 

•    ;    •   *>i  o\  on  onw»  jisiiii* 
I     I    I     **  GO<*n  «00 .♦.•••      , 

Descending. 

►— 
<"*> 

:::  ^  ::::    i    ::::::    : 
..»*...•.    ....... 

Ascending. 

•    ■    00^4  ::::::::::•• 
:    :  4*4*  :::::::::::    : 

Descending. 

OS 

•    ?    oo^i  ^i  Mtfl  -t>  4*  :    :::::: 

Ascending. 

O0OQ00V1    Onv|    O0V»  4*  U»  v/»  Cr»    •      •      •      • 

O^Uiwut  Ow  Ow  Ml)  h  .1     I! 

Ascending. 

IE 

.    •  \©  no  oono  oono  oo  oono  o\ ;  •  •  ' :    : 
:    .    otMVQMvj  o  qooom  h  :    :    :    : 

Descending. 

©1 

v|  >sj   OONO  Cnv]  OO  OOln  V/n  4*  U>   :      ?           • 
Onn/n  in  Mw^^^n   00  0\(*VO   •'  •     •     • 

Ascending. 

1 

On-J  nJv)    ovO\  Oven  4*  4*  4*  u*   •  *  •     ;     • 
n   OO  004*  NO    On4*  W>1   t*    nvo   •      •     .      I 

Descending. 

,- 

u»«-r»v»o^:::::    ::::::: 
4k  wr»  o^  ::::;.::...:,; 

Ascending. 

I 

I 

5 

1 

h- 

:   :    :  .P:    •    :    :   :    i    :    :    5.5    :.  5 

Descending. 

H- 

:    :    :  no  :    :    :    :    :    :    •    i    ' .  :    '    ' 

|  Ascending. 

1 

:::    on  ::;::;:::::    : 
.    .    .  u>  .    .    .    .    .    

Descending. 

:::**>:::::::::::: 

1  Ascending. 

is 

^j»«4->ao\:::::::;::;: 

U*  Lf»  u*    »» •    .  ♦ .    • 

Descending. 

on  on^i  oo  oo  ::::::::::    : 

Ascending. 

1 

I 

i 

*  tioooo?:::::::::: 

•  •    •    O  oo 

Descending. 

:::oono::::::::::: 
.     ,    ,   4>  w  •    •    • 

Ascending. 

on>j  6noo  oo:t::::;:::« 

OOl/N  NO  VI  NO • 

Descending. 

•    on  on^i  oo  oo  :::::::::    : 

.    4*.  u»   *+   m    On 

Ascending. 

n 

•    on^i  oo->a  oo :::::::::    : 
:  <>«  oo4*  oovi  :;..:::::. 

Descending. 

•    on  on  on*«j  ::::::::::: 

Ascending. 

CO 

v»»  4^  4^  4k.  4^  on  On  On4*  n*»  Onv»  4*  <-*  *-"  ; 
OO  *»  ***  vj  v|  v|   o  O   On004^   On  O^ino   I 

Ascending. 

1 

4fcNyiCr»vj^|vl^|o*4^^«-«4^U>   ►>    •*    ; 
V|  U*  Vrt  no  4»>    oono    00  |*  no  4>-   n   »*  4^  ^n   . 

Descending. 

*>|    OO  00  00^4  *>J  "nJ    ON*-f»  cn'^  4^  4*    On  On^n 
U>  4*   U»    M   v|WUl     ON  4*  ^  N)MUl     M  OO-^ 

Cloudy. 

K 
i 

M    M     M     M 

v40hmOOnOnOnOnOnOnOn»I«hm 

Number  of  experiments. 

fe 

UN    ONV1  VJ  VJ  "Nj    Onv^»  4k    ONCf»  +  ww+» 
On  »   O    O    m  4k    On  Onv|    OONO    OO  On  »*   •* 

Clear. 

8 

UtOOH^O«>4MUt»>llH»>t>» 

Number  of  ezp 

teriments. 
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The  numbers  in  this  Table  show,  as  in  all  the  previous  experiments,  that 
the  moisture  of  the  air  at  the  same  elevation  is  very  different  at  different 
times ;  and  that  on  the  same  day  the  moisture  is  very  differently  distributed, 
there  having  been  on  some  of  the  days  of  experiments  several  successive  wet 
and  dry  strata  placed  one  above  the  other. 

The  numbers  in  the  last  columns  show  the  average  results  at  the  different 
elevations,  in  the  two  states  of  cloudy  and  clear  skies,  and  the  number  of  ex- 
periments upon  which  each  result  is  based. 

By  combining  those  with  a  cloudy  sky  with  those  previously  obtained, 
according  to  the  number  of  observations  upon  which  each  value  was  based, 
the  following  results  were  obtained : — 

With  an  overcast  sky,  the  degree  of  1  »A  *  1ft          .       , 

humidity  on  the  earUi  was.  T?. . .}  U  tr0m  19  ^penmente. 

At  1000  feet 76  „  33          „ 

2000  „    76  „  34          „ 

3000  „    78  „  35          „ 

4000  „    75  „  27 

5000  „    74  „  16          „ 

6000  „    73  „  14          „ 

7000  „    62  „  11          „ 

8000  „    54  „  11 

9000  „    50  „  11 

10,000  „    48  „  10          „ 

11,000  „    47  „  10 

12,000  „    52  „      6 

13,000  „ 58  „      6 

14,000  „    52  „      5 

15,000  „    59  „      3 

16,000  „    59  „      2          „ 

17,000  „    47  „      2 

18,000  „    33  „      2          „ 

19,000  „    24  „      2 

20,000  „     29  „      2 

21,000  „    22  „      2 

22,000  „     34  „      1 

23,000  „    40  „      1 

The  law  of  moisture  here  shown  is  a  slight  increase  from  the  earth  to  the 
height  of  3000  feet,  and  then  a  slight  decrease  to  6000  feet,  the  degree  of 
humidity  being  at  this  elevation  nearly  of  the  same  value  as  on  the  ground. 
From  6000  to  7000  feet  there  is  a  large  decrease,  and  then  an  almost  uni- 
form decrease  to  11,000  feet;  it  increases  from  12,000  to  16,000  feet,  and 
then  decreases.  The  number  of  experiments  up  to  11,000  feet  vary  from  10 
to  35,  and  I  think  great  confidence  may  be  placed  in  the  results  to  this  ele- 
vation ;  but  at  heights  from  12,000  feet  the  number  of  experiments  are  evi- 
dently too  small  to  speak  with  any  confidence  in  respect  to  the  results. 

By  treating  the  results  with  a  clear  or  a  nearly  clear  sky  in  the  same  way, 
the  following  results  were  obtained. 
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With  a  clear  sky,  the  degree  of  humidity  was — 

On  the  ground   59  from    9  experiments. 

At  1000  feet 61  „  14  „ 

2000   „  70  „  17 

3000   „  71  „  23 

4000   „  71  „  19 

5000   „  69  „  17          „ 

6000   „  62  „  15          „ 

7000   „  / 56  „  16 

8000  „  50  „  14          „ 

9000   „  50  „  9          „ 

10,000   „  46  „  18          „ 

11,000   „  43  „  10          „ 

12,000   „  35  „  8          „ 

13,000    „  37  „  7 

14,000   „  37  „  7 

15,000   „  44  „  5          „ 

16,000   „  40  „  5          „ 

17,000   „  39  „  4          „ 

18,000   „  21  „  2 

19,000   „  36  „  2          „ 

20,000   „  33  „  1          „ 

21,000   „  32  „  1          „ 

22,000   „  21  „  1 

23,000    „  16  „  1          „ 

The  law  of  moisture  here  shown  is  a  slight  increase  to  1000  feet,  a  con* 
siderable  increase  between  1000  and  2000  feet,  a  nearly  constant  degree  of 
humidity  from  2000  to  5000  feet,  and  a  gradual  decrease  afterwards  to  12,000 
feet ;  at  greater  heights  the  numbers  are  less  regular.  The  results  up  to 
11,000  feet  are  based  upon  experiments  varying  from  10  to  23,  and  are  most 
likely  very  nearly  true  normal  values ;  at  heights  exceeding  12,000  feet  the 
number  of  experiments  have  varied  from  1  to  8,  and  no  great  confidence  can 
be  placed  in  them. 

By  comparing  the  results  from  the  two  states  of  the  sky,  the  degree  of 
humidity  of  the  air  up  to  1000  feet  high  is  15  less  with  a  clear  sky  than  with 
a  cloudy;  from  2000  to  5000  feet  it  is  from  4  to  6  less ;  at  6000  feet  the  air 
with  a  clear  sky  is  much  drier  than  at  5000,  but  with  a  cloudy  sky  it  is 
nearly  of  the  same  degree  of  humidity,  so  that  the  difference  between  the  two 
states  is  large,  amounting  to  no  less  than  11 ;  this  difference  decreases  to  0 
at  9000  feet,  but  increases  to  4  at  11,000  feet;  at  heights  exceeding  11,000 
feet  the  air  with  clear  skies  generally  becomes  very  dry,  but  with  cloudy  skies 
frequently  becomes  more  humid,  as  was  to  be  expected  from  the  fact  of  the 
presence  of  clouds  at  heights  exceeding  3  and  4  miles. 

In  both  states  of  the  sky  at  extreme  elevations  the  air  becomes  very  dry, 
but,  so  far  as  my  experiments  go,  is  never  free  from  water. 
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§  7.  Comparison  of  the  Temperature  of  the  Dew-point,  as  determined  bt 
different  instruments  and  methods,  and  comparison  of  the  besults 

TOGETHER. 


Table  IX. — Showing  the  Temperature  of  the  Dew-point,  as  determined  at 
about  the  same  height  by  different  instruments  and  methods,  and  compa- 
rison of  the  results  together. 


Under  1000  feet. 


Dew-point 

Temperature  of  the  dew-point  as  deter- 

Date. 

temperatures. 

mined  07 

Calculated 
from 

Obsenred 
by 

Dry  and  Wet  (free) 
above  that  0 

Dry  and  Wet 
(aspirated) 
above  tha*  by 

li'- 

Height. 

si 
il 

PS 

If 

if 

AS 

2! 

m  g 

In 

1 

d    h    m 

feet. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Aug.      31     6     0 

ground 

567 

.. 

57-0 

-0-3 

*  53* 

812 

468 

.. 

480 

.. 

.. 

— 1*2 

6  594 

704 

516 

51-0 

,. 

4-o-6 

Sept.    29    7  ia 

ground 

41*4 

42-4 

43*5 

.. 

+  i-o 

—  O'l 

—  i'i 

Jan.      12    2    5 
Apr.       648 

ground 

36*0 

.. 

35*° 

.. 

.. 

+  i-o 

ground 

3»-5 

. . 

40*0 

.. 

-*"S 

5  *5 

ground 

36> 

.. 

37#o 

37-5 

.. 

— 0'2 

-07 

. . 

.. 

-05 

June     13     .... 

ground 

44i 

.. 

.. 

44-0 

.. 

.. 

+07 

27    6  31 

ground 

49* 

•• 

•• 

45-6 

•• 

+3*5  1 

Between  1000  to  2000  feet. 


Aug. 

31     6  50$ 
6  54 

6  574 
6  58 

1803 
1287 
1775 
'995 
1200 
1171 

45*4 
50*0 
48*2 
45*9 
49*5 

388 

•• 

45-0 
5o'o 
49-0 

465 

50*0 
50*0 

•• 

+0-4 
o*o 
-o-8 
-06 
-05 
-o-s 

Oct. 

9    5  3* 

1976 

.. 

40*0 

.. 

—  1*2 

5  3*4 

1930 
1827 

407 

.. 

40-0 

.. 

+07 

5  344 

407 

.. 

40*0 

.. 

+  07 

5  36 

1586 

4*'4 

41 'O 

.. 

-r-0'4 

5  3' 

1782 

421 

.. 

43*° 

-0-9 

June 

3    7    3i 

1982 

39-0 

•• 

..       40-5 

-x'5 
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Tabu  EL  (continued.) 
Between  2000  to  3000  feet. 


290 


Height 


Dew-point 
temperatures. 


from 


> 


Observed 
by 


Temperature*  of  the  dew-point  m  deter- 
mined by 


Dry  and  Wet  (free) 
above  that  by 


Dry  end  Wet 
(aspirated) 
above  that  by 


Aug. 
Sept 
Oct. 


d 
*9 


Jan. 


Apr. 
Juno 


m 
16 
49* 

47# 
50 

5  *5l 

5  26 

5  *7 
5  *9 
5  3o 

5  39 

5  40 
2  18 

«9 
20 
21 
23 
Hi 

sH 

*3 
38 


feet. 
2270 
2466 
2129 
2197 
2369 
2905 

a5& 
2386 

2072 
2042 
2120 
2124 
2010 
2204. 

2639 
2686 

»77S 
2170 
2691 
2786 

28ftO 


4* 


42*8 

40*8 

409 

,34*9 
.31*4 
,32*2 

33* 
.37*5 
386 
407 
40-9 
42*0 
3«-5 
37*9 
377 
37*5 
340 
3*-8 
476 

48*5 


407 


48-0 

43o 
410 

285 
3i'5 
335 
34o 
36*0 

38*5 
41*0 


+0-2 


42*0 

37*5 
37*9 
37*5 
37'5 


410 

37-0 


3S'o 
34o 
483 
480 


-r6 

-0*2 
-0*2 

+6-4 

— O'l 

+  «"5 

+<rt 

— O'l 


O'O 

+  1-0 

O'O 

+0*2 

.0*0 


-0-3 


—  I'O 

—  2*2 
-07 

+°-5 


+o-5 


From  3000  to  4000  feet. 


Aug. 

31  6  i8i 

3263 

40-4 

. . 

45-0 

.  # 

. , 

-4-6 

Sept. 

29  7  5*1 
10  isi 

3278 
35*9 

359 
24*6 

:: 

35*5 

2<*0 
28-0 

;; 

•• 

+°*4 
-0-4 

Oct. 

9  4  58 

3679 
354f 

27-3 

.. 

.. 

.. 

-07 

4  59 

277 

•  • 

*7'5 

-. 

.. 

-fO*2 

5  °. 

3268 

29*0 

.  /  • 

29*0 

.. 

O'O 

5  4* 

3125 

29*6 

*5'5 

.. 

+4*1 

*  7« 

3272  , 

29*6 

.. 

2.0-0 

.. 

+3-6 

5  *°* 

3*75 
3326 

30*2 

28-0 

.. 

+2*2 

5  43 

32-4 

33-0 

.. 

-o*6 

April 

6  4  18 

S5<>7 

■3,'I 

39*8 

.. 

32*0 

.. 

.. 

-°'S 

June 

13  7  8 

3031 

.. 

.. 

385 

.. 

.. 

+'•3 

7  20 

3461 

37*° 

.. 

37*5 

.. 

-0-5 

7  2ji 
20  6  38 

3127 
2820 

410 

40*0 

•  • 

+i-o 

June 

48-5 

.  f  • 

480 

.. 

.. 

+o-5 

6  56 

3390 
3871 

477 

.. 

.. 

47-0 

.. 

.. 

t°;i 

. 

June 

27  7  12 

37*4 

•• 

•• 

39#* 

•• 

•• 
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Tabu  IX  (continued.) 
From  4000  to  6000  feet. 


Date. 


Height. 


Dew-point 


Calculated 
from 


Obeerred 
by 


Temperatures  of  the  dew-point  as  detor- 
*     Iby 


Dry  and  Wet  (tree) 
-"- LUby 


i 


DtrandWet 

(aspirated) 

above  that  by 


ill 


Aug. 

Sept 
Oct 


d 
3« 

*9 
9 


Jan. 
June 


Aug. 


12 

20 

27 
*9 


h  m 

6  *©* 
646* 

7  57 
4  55 
4  55* 
4  57 
%  30 
6  31 

6  50 

7  17 
4  »5 


feet 
4632 
4000 
4398 
4*>9 
4302 
4024 


4006 
4271 
4i3i 
473o 


337 
337 
31*6 

24-2 

2C-3 
20 'O 

27-4 

47*i 
49-2 
36-4 
443 


321 


340 
350 


26-0 


-0-5 


24-0 

2V0 

27*5 
48*0 
490 
345 
43*5 


-03 
-i*3 


-07 


+0-2 
o*o 

—  O'l 

-0-9 

+0#2 

+o-8 


From  5000  to  6000  feet. 


Aug.    31    6  21$ 

5844 

29*6 

., 

30*0 

.. 

•  • 

-0-4 

6  42 

5891 

31-0 

•  • 

31*5 

•  • 

. . 

13 

Sept    29    8    1 

5789 

25-2 

•  • 

26*0 

.. 

•  • 

10  11 

5613 

249 

. . 

25*0 

•  • 

•  • 

— O'l 

Oct      9    4  38 

5499 
5600 

*5*5 

•  • 

.. 

26#0 

.. 

•  • 

-o*5 

4  5** 

227 

•  • 

•  • 

2I*0 

•  • 

•  • 

+17 

+  **, 

5054 

234 

•  • 

22*0 

•  • 

•  • 

+1-4 

Jan.     12    2  31J 

5200 

26*5 

•  • 

.. 

26*1 

• . 

.. 

+o-4 

.     ..           a  33 

5610 

28*8 

. . 

•  • 

295 

.. 

•  • 

-07 

April     6    4  25 

5827 

32*2 

•  • 

•• 

33* 

•• 

•• 

—  I'O 

From  6000  to  7000  feet. 


Aug.    31     6  22 

6627 

22*5 

V  . 

25*0 

.. 

.. 

-2*5 

Sept    29    8    5 

^ 

259 

•  . 

*«S 

•  • 

.. 

— o*6 

*    7 

6385 

*34 

.  . 

21*0 

•  • 

.. 

+*'4 

!    9 

6647 

*47 

.. 

21'0 

•  • 

•  • 

+37 

8  n 

6966 

20'2 

•  • 

20*5 

.. 

•  • 

-o«3 

Oot       9    4  40 

6506 

22*3 

•  • 

.. 

22'0 

.  . 

+0-3 

4  4i 

6732 

22*2 

•  • 

22*2 

.. 

•  . 

o*o 

4  4i* 

6796 

218 

•  • 

.. 

21*0 

•  • 

.. 

+o-8 

*      .,       .     449. 

6711 
6882 

177 

•  . 

2CO 

•  • 

.  • 

-2-3 

April     6    4  274 

354 

.  . 

33*0 

•  • 

.. 

+*'4 
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Table  IX.  (continued.) 
From  7000  to  8000  feet. 


Height. 


Dew-point 


n 


Observed 
by 


Temperature*  of  the  dew-point  m  deter- 


Dry  and  Wet  (free) 
above  that  by 


i* 


J 


1 


Dry  and  Wet 

(aspirated) 

above  that  by 


II 


Aug. 


Oct 


d 
3« 


Jan.     ia 


April 
Aug. 


6 
*9 


m 

3» 

*** 
3* 
37 
4  43 
4  45 
4  4<* 
*  5* 
3    o 

3  * 

448 

4  *5 

5  16 


feet 

7549 
791a 
791a 
791a 
702a 
7184 

7*5* 
7310 
760a 
7775 
7931 
7036 
7158 
7578 
735* 


19*0 
188 
18-8 
1 8*8 

*7*4 
1 6*9 
io*8 
i8*o 

'! 

IO'0 

4* 
*95 
37*' 
3ca 
19a 


aa*o 

19*5 
ao*o 

*v 

a8*o 


-3-0 
-07 
-i*a 
-07 
-o'6 


-o-8 


19*0 
6*o 


*4'5 
380 
a9«5 
19*0 


+5*° 


-3-i 

— I'O 
— o-6 

+S-o 
-09 

+07 
-fo*a 


From  8000  to  9000  feet. 


Sept    to    816 

8041 

13-8 

#  t 

15-0 

•  • 

., 

—  ra 

8  18 

8a59 

164 

H7 

•  • 

•  • 

+1-7 

8  ao 

8446 

17-9 

«5*5 

•  • 

•  • 

+*-4 

10    7 

*439 

-6-9 

•  • 

-50 

.  . 

•  ft 

-1-9 

Jan.     ia    3    9 

8894 

7a 

*s 

•  • 

-x-3 

April     6    4  30 

8083 

*5'3 

•  • 

•• 

as-o 

•• 

•  • 

+o'3 

From  9000  to  10,000  feet. 

Sept    19  10    5^ 

94*5 

-5'8 

•  • 

-5*0 

•  • 

,, 

-o-8 

Jan.     ia    3  11 

9105 

-a 

— o*a 

•  • 

-0-3 

3  15* 

9500 

13*5 

•  • 

•  • 

-4*9 

3  lt 

9500 

-3*5 

-7'5 

— a*o 

— a*o 

+4'o 

-i-S 

-i'5 

-55 

-5*5 

o*o 

3  iH 

9500 

3* 

45 

.. 

.. 

-07 

3  1* 

9586 
98aa 

13 

»5 

.. 

•  • 

— o#a 

....    3  '9 

7'8 

'•5 

.. 

.  • 

+6-3 

April     6    4  34* 

9090 

ao*o 

•  • 

•  • 

18a 

• . 

+  18 

Aug.    29    j    9 

9740 

ara 

.  • 

•• 

ao-o 

•• 

•  • 

+  ra 

From  10,000  to  11,000  feet. 


Jan.     xa    3  ai| 
April     6    4  38 

10093 
10987 

-17 
16-3 

•  • 

— a*o 

•  • 

16*0 

s  m 

+  0-3 

•  • 

+o'3 
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Tlblm  EL  (continued.) 
From  11,000  to  12,000  feet. 


Date. 


Sept 
Jan. 


d    h  m 

29  8  40 

8  41 

12  3  28 


Height 


feet. 
1 1 592 
1 1654 
11664 


Dew-point 


Calculated 
from 


II 


-27 

-1-4 

-72 


Obeenred 
by 


*"5 

.30 

.0*0 


Temperatarw  of  the  dew-point  aa  detor- 

•     Iby 


Dry  and  Wet  (free) 
abore  that  by 


t* 


1 


fr.. 


-52 

-4*4 
-7-2 


Dry  and  Wet 

(aspirated) 

abore  that  by 


I1 


.  From  12,000  to  13,000  feet 


Sept. 

29  8  44* 
8  58 

8  59 

9  0 

12305 

»*593 
12926 
12926 

6'i 

12-5 

ii-S 

9*5 

•• 

50 
13*0 
»3#5 

II'O 

"  '•• 

... 

+1-1 

-o-5 

—  2'0 

-1-5 

10    0 

12504 

-17 

-6-o 

+4'3 

• 

Aug. 

*9    4  39 

12073 
12866 

i6*o 

•  • 

.. 

i*»o 

.. 

.. 

+40 

5     3 

o*4 

•• 

O'O 

•• 

•• 

+o-4 

Prom  13,000  to  -14,000  feet. 

Sept. 

29  9    4 

13025 

I3| 
9-8 

. 

'    I4*0 

. . 

.  . 

-07 

9  10 

13279 

.  k 

12*0 

.  • 

-2*2 

»9  la 

13882 

IO"I 

.. 

H'5 

.. 

-i-4 

9  15 

13791 

?'5 

.. 

11*1 

.. 

.. 

+**4 

9  5* 

I3I75 

64 

.. 

7-0 

.. 

-06 

9  56 

13947 

-0-5 

.. 

o*o 

•  * 

.. 

-0-5 

9  57 

*3947 

-60 

•  • 

-TO 

•• 

•• 

-30 

From  14,000  to  15,000  feet. 


Sept 
Aug. 

29  9  48 

9  49 
29  4  56 

i43°8 
1403 1 
14086 

7-2 
69 

-2*4 

. , 

8-0 
80 

-V'o 

j    ..    f— o-8 

)■■■■[■■ 

+o-6 
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Excess  of  Temperature  of  the  Dew- 

point  at  found  by 

Dry  and  Wet  Thermometers  (free) 

above  that  found  by 

Heights  between 

1 

1 
1 

m  5 

4 

1 

feet 

feet. 

0 

0 

o    to 

IOOO 

—0*2 

7 

+  12 

3 

IOOO  '  „ 

2000 

—  0*2 

11 

-i'5 

1 

2000      „ 

3000 

4-0-4 

10 

-0-4 

6 

3000    „ 

4000 

+o'4 

10 

-f-O'2 

6 

4000    „ 

5000 

~o-8 

3 

+0-3 

7 

5000   „ 

.6000 

—  O'l 

5 

O'O 

5 

6000    „ 

7000 

+03 

8 

+0-5 

2 

7000   „ 

8000 

—  i-i 

6 

H-o-5 

8 

8000    „ 

9000 

-»"5 

2 

+0-3 

1 

9000   „ 

IOOOO 

-*'5 

1 

+0-5 

3 

IOOOO      „ 

I  IOOO 

+0-3 

1 

+**5 

2 

I IOOO      „ 

12000 

-5*6 

3 

... 

12000    „ 

13000 

+a 

5 

+2'2 

2 

13000   „ 

14000 

7 

... 

14000   „ 

15000 

—  1*0 

2 

+o-6 

1 

In  the  experiments  of  every  year  there  seems  to  be  no  certain  difference  in 
the  determinations  of  the  temperature  of  the  dew-point  by  Daniell's  and 
Begnault's  hygrometers,  and  this  temperature,  determined  by  the  use  of  the 
dry-  and  wet-bulb  thermometers,  seems  to  be  very  closely  approximate  in-, 
deed  to  the  results  obtained  by  either  of  these  instruments,  as  can  be  seen 
by  the  following  comparison  of  results  as  found  from  all  the  simultaneous 
determinations  of  the  temperature  of  the  dew-point  by  Daniell's  hygrometer 
and  the  dry-  and  wet-bulb  thermometers  (free). 

The  temperature  of  the  dew-point  by  the  dry-  and  wet-bulb  (free)  Expa. 

up  to  1000  feet  was  0*1  lower  than  by  Daniell's  hygrometer,  from  21. 

From  1000  to  2000  feet  was  0-1  lower  than  by  „  from  40. 

2000  to  3000  feet  was  0-1  lower  than  by  „  from  54. 

3000to4000feetwastheBameasby    *  „  from  60. 

4000  to  5000  feet  was  0-4  lower  than  by  „  from  33. 

5000  to  6000  feet  was  0*6  lower  than  by  „  from  33. 

6000  to  7000  feet  was  0-2  lower  than  by  „  from  34. 

7000  to  8000  feet  was  the  same  as  by  „  from   8. 

8000  to  9000  feet  was  1-5  higher  than  by  „  from  2. 

9000  to  10,000  feet  was  1-2  higher  than  by  „  from  2> 

10,000  to  11,000  feet  was  0-8  higher  than  by  „  from  1. 

11,000  to  12,000  feet  was  5-6  lower  than  by  „  from   3. 

12,000  to  13,000  feet  was  0-3  higher  than  by  „  from   5. 

13,000  to  14,000  feet  was  0-8  lower  than  by  „  from  7. 

14,000  to  15,000  feet  was  1-0  lower  than  by  „  from   2. 

The  number  of  experiments  made  up  to  the  height  of  7000  feet  varying 
from  21  to  60  in  each  1000  feet,  as  taken  in  the  last  3  years,  is  sufficient  to 
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enable  us  to  speak  with  confidence ;  the  results  are  that  the  temperatures  of 
the  dew-pointy  as  found  by  the  use  of  the  dry-  and  wet-bulb  thermometers 
and  my  Hygrometrical  Tables,  are  worthy  of  full  confidence  up  to  this 
point  At  heights  exceeding  7000  feet,  the  three  years'  experiences  do  not 
yield  a  sufficient  number  of  experiments  to  give  satisfactory  results.  Before 
we  can  speak  with  certainty  j*t  these  elevations  more  experiments  must 
be  made. 


Table  XI. — Simultaneous  readings  of  a  delicate  blackened  bulb  thermometer 
folly  exposed  to  the  sun's  rays,  and  of  a  delicate  thermometer  carefully 
shaded  from  the  influence  of  the  sun,  the  bulbs  of  the  two  instruments 
being  within  3  inches  of  each  other,  together  with  observations  by 
HerscheTs  actinometer,  at  different  elevations. 


August  31, 1863. 


Timeofobaer* 

Height 
above 
mean 

Temperature  of 

Excemof 
reading  of 
Blackened 

Remarks. 

Shaded 

Blackened 

* 

■ee-lerel. 

Thermo- 

Bulb Ther- 

Bulb Ther- 

meter. 

mometer. 

mometer. 

h  m    ■ 

feet. 

e 

0 

6  15  40  p.m. 

1963 

51-5 

520 

+08 

Son  shining. 

19     o    i» 

4167 

45* 

46*0 

Wf     .. 

5403 

420 

4*5 

+o'5 

24     O     „ 

73»5 

34'0 

37-0 

4-3-0 

Blue  sky. 

3*    0    » 

7912 

34-0 

37-0 

+3*0 

34    0    » 

7621 

36*0 

39*° 

+3-0 

Blue  sky. 

37    0    „ 

7022 

38*0 

390 
38-2 

+  ro 

37  30    » 

6898 
5289 

38*5 

-03 

Losing  sight  of  the  sun. 

4*  3o    it 

3«-5 

390 

+o*5 

46  15    >» 

4009 

41-5 

420 

+0-5 

In  basin  of  cloud ;  misty. 

47  30    „ 

3480 

421 

4*5 

+0-4 

5*  30    „ 

1193 

48-2 

4«'5 

+o*3 

55  3o    » 

»995 

50*0 

51-0 

-f-ro 

In  clouds. 

September  29, 1863. 


7  52    os>m. 

2870 

420 

430 

+  VO 

Faint  son. 

7  59    0    » 

5314 

35* 

36-0 

+o-8 

800,, 

5473 

338 

34-2 

+0-4 

The  liquid  in  the  chamber  of  the 

3    0    ,, 

61 17 

31*5 

32*0 

+o-5 

actinometer  fully  exposed  did 

4    0    » 

6325 

313 

318 

+0-5 

not  more  at  all. 

I    °    " 
6    0    „ 

6429 

305 

31*5 

+ro 

6385 

30*0 

31-0 

+  ro 

11  30    „ 

7201 

*8'5 

29*2 

+07 

Faint  gleams  of  light 

13    °    »» 
20    0    „ 

7671 
8446 

916I 
10646 

27*2 
26*2 

281 

27*2 

+09 
+1-0 

The  reading  of  the  actinometer 
did  not  change. 

28    0    „ 

215 

23*0 

+1-5 

A  mint  sun. 

3*    0    N 

181 

184 

+0-3 

Gleams  of  sun. 
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Table  XI. — September  29  (continued). 


Height 

Temperature  of 

Execwof 

Timeofobeer- 

above 
mean 

Shaded 

Blackened 

reading  of 
Blackened 

Remark*. 

sea-level. 

Thermo- 
meter. 

Bulb  Ther- 
mometer. 

Bulb  Ther- 
mometer. 

*    m    s 

feet. 

0 

0 

0 

8  44  30  j 

ft.m. 

1 241 6 

12*2 

i*S 

+°'3 

No  sun. 

47    0 

»» 

12414 

I4» 

165 

+*3 

49    ° 

»» 

12857 

1 6*2 

16*2 

O'O 

Clouds  above. 

53    ° 

»» 

12666 

I78 

20*0 

+*** 

54    0 

»» 

12533 

I78 

I9'5 

+  «7 

The  reading  of  the  actinometer 
decreased  on  exposing  it  to  the 

57    0 

»t 

12704 

*7'5 

20'9 

-4-34 

900 

*» 

12926 

ir5 

13*0 

+  «*5 

sun. 

3    0 

» 

13025 

150 

150 

o*o 

Sun  shining. 

7    0 

»» 

13030 

15-0 

i6-5 

+  ''5 

A  bright  sun.  The  increase  of 
scale  reading  by  the  actino- 

8    0 

t> 

13160 

16*0 

19*0 

+3*° 

13     0 

»» 

14218 

131 

131 

o*o 

meter  was  5  divisions  in  Im. 

15     0 

»i 

1 3791 

12*2 

12*2 

o*o 

23     0 
28    0 

» 

13695 

7-2 

IO'O 

+2-8 

Sun  shining.  The  scale  reading 
of  the  actinometer  increased  3 

»t 

13807 

30 

60 

-f  30 

31     0 

l> 

I55I7 

2*0 

46 

+26 

divisions;  then  4  dm.;  then 

33    0 
36    0 

II 

16590 

o*o 

o-o 

O'O 

5  divs.  in  lm,  and  decreased 

»» 

14219 

7*5 

IOO 

+**5 

3  divisions  in  the  shade  in  lm. 

38    0 

w 

I4I75 

60 

!** 

+*'5 

Sun  shining  brightly.    The  in- 

43   0 

»» 

13897 

60 

8'5 

+**5 

crease  of  actinometer  scale  di- 

47   0 

»» 

x4*55 

9*5 

I2'0 

+*'5 

visions  in  lm  was  J  divisions. 

49    ° 

»» 

1403 1 

13*0 

17-1 

+4'i 

Sun  shining.    The  actinometer 

49  3o 

>t 

>3i75 

«3*9 

19-0 

+5-i 

increased  8  divisions  in  one 

50    0 

»l 

'3»75 

141 

1 8*9 

+4#8 

minute;  then  7  divisions  in 

52    0 

tl 

»3*75 

1 5-1 

189 

+  3-8 

one  minute ;  and  then  8  divi- 

54   0 

»* 

*4459 

13*1 

152 

+2'I 

sions  in  one  minute. 

5i  ° 

56    0 

>t 

14347 

13-2 

150 

+r8 

f» 

*3947 

i3'5 

17-2 

+  37 

57    0 

» 

13947 

132 

*7'5 

+4*3 

58    0 

»l 

13332 

141 

19*0 

+49 

59    0 

ft 

12642 

17*0 

21'0 

+40 

10    3  30 

t» 

10534 

21 -o 

25'2 

+4* 

4    ° 

» 

10284 

22-0 

27«0 

+5*o 

5    ° 

»> 

9671 

23*0 

28-5 

+5-5 

6    0 

»t 

9179 
»933 

26*0 

295 

+4-3 

6  30 

H 

30*0 

+40 

7  3o 

»t 

8209 

27*0 

31-9 

+4'9 

The  increase  of  scale  division  in 

11    0 

M 

5618 

345 

39-0 

+4*5 

lm  by  the  actinometer  was  20 

16    0 

f> 

3«4 

412 

49-2 

+8-o 

divs. ;  then  25  divs.,  and  at  2500 

17    0 

»l 

2828 

42*0 

49-0 

+7*o 

ft  25  divs.    The  actinometer 

19    0 

M 

2039 
ground 

47-0 

53#o 

-f6o 

increase  in  lm  was  48  divs. 

40    0 

»> 

1864. 
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January  12, 1864. 


Height 

Temperature  of 

Ezceeaof 

I 

Time  of  obser- 

above 
mean 

Shaded 

Blackened 

reading  of 
Blackened 

Bemarka. 

vation. 

Hca-level. 

Thermo- 

Bulb Ther- 

Bulb Ther- 

meter. 

mometer. 

mometer. 

h     m     s 

feet. 

0 

250  p.m. 

ground 

42*0 

418 

— o*2 

Atmosphere  thick  and  misty. 
Over  the  river  Thames. 

9     °     »i 

655 

40*0 

395 

-0-5 

13     ©     n 

«336 

41*0 

410 

O'O 

16    0    „ 

1816 

43-0 

43'5 

+o-5 

20    0    „ 

2639 

44'° 

440 

o*o 

Cloudy. 

21     0    „ 

2687 

440 

44*o 

o*o 

*i  3o     „ 

^735 

440 

44*1 

+o-i 

23     0    „ 

2775 

440 

44-0 

o*o 

24    0    „ 

2689 

44'* 

44*o 

—  0'2 

«5    0    „ 

2689 

44*5 

45'o 

+0-5 

.  26    0    „ 

3°°5 

44"5 

447 

+0'2 

*7    0    „ 

3282 

43*5 

43-0 

-0'5 

**  30    „ 

3821 

41*5 

41*5 

O'O 

34    0    „ 

59*4 

32*2 

32*0 

—  0*2 

34  3o    » 

6144 

31*5 

327 

+r» 

41     0    „ 

6678 

30*0 

30*0 

O'O 

4i  30    » 

6650 

308 

293 

_  0'2 

Cloudy. 

47    0    » 

6984 

307 

— o*i 

50    °    if 

7277 

31*0 

31*0 

O'O 

5*    0    v 

7614 

29*2 

29*2 

O'O 

57    0    „ 

7044 

30-5 

30*5 

O'O 

58    0    „ 

8118 

30-5 

305 

O'O 

S     »    0    „ 

793i 

27*2 

280 

+o-8 

3    0    » 

8086 

27-2 

*7*5 

+0-3 

4     0.  M 

8189 

27*2 

27*2 

O'O 

6    0    „ 

8346 

26-5 

»6S 

O'O 

8    0    „ 

8766 

26*0 

20'0 

O'O 

10    0    „ 

9104 

.   *4'5 

*4'5 

O'O 

15    0    „ 

9437 

20*5 

20*5 

O'O 

15  30    „ 

9500 

20-5 

20*5 

O'O 

16    0 

9500 

205 

20*5 

O'O 

16  30    „ 

9500 

20-5 

20*5 

O'O 

17  30    „ 

9560 

21 'O 

21*0 

O'O 

18    0    „ 

9586 

21*0 

21 'O 

O'O 

l9    °    » 

9822 

20*0 

20'0 

O'O 

Cloudy. 

21     0    „ 

1 0090 

17-2 

17*2 

O'O 

21  20    „ 

X0090 

17*2 

17*1 

—  O'l 

«  4o    „ 

10319 

1 6*2 

1 6*2 

O'O 

22  30    „ 

1 0469 

15-5 

152 

-°*3 

*3    0    „ 

1 0469 

15-0 

15-0 

O'O 

H    0    „ 

1 0619 

140 

14*0 

O'O 

3f  '5    „ 

10289 

1 6'2 

165 

+o-3 

38  3o    „ 

1 022 1 

1 6*2 

10*2 

O'O 

39    0    „ 

10085 

l6'2 

l6*2 

O'O 

39  x<>    „ 

10017 

l6'2 

1 6*2 

O'O 

39  10    „ 

9921 

165 

168 

16-5 
168 

O'O 

In  snow. 

39  3o    „ 

9516 

O'O 

39  45    „ 

9408 

17-2 

I7'2 

O'O 

4°    0    „ 

9273 

i8*o 

18-2 

+0'2 

4o  30    „ 

9316 

180 

182 

+0'2 

4'     0    „ 

9199 

185 

185 

O'O 

4'  45    „ 

8939 

21'0 

21 'O 

O'O 

4*  3o    „ 

8765 

21'0 

21*0 

O'O 

No  use  could  be  made  of  the 

44  3o    „ 

7993 

22'5 

22*5 

O'O 

actinometer  at   all   in    this 

47    0    „ 

7447 
5465 

23*2 

23*2 

O'O 

asoent 

53    0    „ 

28-5 

28-5 

O'O 

54  3o    „ 

5142 

303 

30-5 

+0*2 

1       °    -M 

3091 

37** 

37*5 

+0-3 

..     .  - 
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Height 

Temperature  of 

Excess  of 

Time  of  obser- 

abore 
mean 

Shaded 

Blackened 

reading  of 
Blackened 

Remarks. 

tea-level. 

Thermo* 
meter. 

Bulb  Ther- 
mometer. 

Bulb  Ther- 
mometer. 

h     m    • 

feet. 

0 

0 

0 

4  io  io  p.m. 

867 

42*0 

43-0 

+  ro 

Very  misty. 

16    o 

»» 

%llS 

34*5 

35*9 

+1*4 

19    0 

»» 

3884 

3*#o 

34*i 

+  *'! 

20  30 

>» 

AA^A 

34*2 

35'5 

+i-3 

Cloudy. 

23     0 

» 

5251 

36*2 

38-1 

+1*9 

25     0 

M 

5827 

36*0 

36-2 

-f-O'2 

26    0 

ft 

65OO 

34-2 

348 

+o-6 

29    0 

II 

7493 

40*2 

421 

+i-9 

34    0 

II 

8854 

342 

35'i 

+0*9 

36    0 

II 

i°i55 

35** 

41*0 

+5-8 

39    0 

II 

10470 

43-0 

48-5 

+  5*5 

Sun  shining;  could  not  get  the 

42    0 

II 

8642 

468 

510 

4-4*2 

son  to  shine  full  on  the  aoti- 

43     0 

l> 

7783 

47*o 

52*0 

4-5*0 

nometer,  and  did  not  suooeed 

44  3o 

M 

75*4 
7869 

46*2 

53-0 

+6-8 

in  obtaining  one  good  result 

46    0 

II 

46*0 

530 

4-7-o 

46  30 

II 

7947 

46*0 

53-0 

4-7*o 

47  30 

1) 

7410 

46*2 

54-0 

4-7*8 

48    0 

II 

7036 

46*2 

537 

4-6*5 

50  30 

»» 

6153 

44'<> 

47-0 

4-3*o 

Entered  cloud. 

54    0 

II 

3821 

41-0 

410 

O'O 

June  13, 1864. 

7    7  15  p.m. 

2880 

52*2 

53*o 

+o-8 

10    0    „ 

1837 

517 

53*o 

4-1*3 

«  30    » 

2380 

52-8 

5!'5 
56*0 

+27 

Sun  bright. 

1*    0    „ 

2300 

53*3 

+27 

17  30    „ 

3106 

47-2 

47*5 

+0*3 

19    0    „ 

335o 

467. 

463 

-04 

3*  45    i» 

3349 

48*2 

48-5 

+0-3 

46  30    a 

2550 

51*5 

52*0 

4-o-5 

June  20, 1864. 


6  19  30  p.m. 
*o  30    „ 
*i  30 .  » 

1550 
2006 
2236 

50-0 

5i-2 

582 

50-0 
58-2 

58*3 

o-o 

O'O 
+0'I 

Misty  all  round. 

June  27, 1864. 


6  35    0  p.m. 

610 

601 

59* 

-0-9 

35    0    „ 

Zi9 

59*5 

59*° 

-0-5 

37    0    » 

865 

5*'l 

57-8 

58-0 

z%\ 

38    30     n 

1054 

57*o 

4*   3°      H 

»497 

5*5*5 

5S*o 

-i*5 

49  18    m 

717 

58*0 

568 

—  1*2 

5*    0    „ 

1019 

57*o 

55*9 

—  I'l 

•7    3  30    w 
40,, 

1514 
1578 

54*5 
54'o 

54*o 
53*5 

-0-5 
-0-5 

Sun  at  the  edge  of  cloud. 

12    0    „ 

3871 

46*2 

45*o 

—  i'» 

19    0    » 

*5    0    „ 

3845 
33** 

43*i 

47-2 

42*0 
45*o 

—  1*2 

Sun  shining  on  the  blackened 

39  30    „ 

4796 

441 

4i*5 

-2'6 

bulb  thermometer. 

53    0    „ 

3958 

42*0 

41*5 

-0-5 

8     3  30    » 

2994 

43*o 

44'o 

+  10 
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August  29, 1864. 


Time  of  obser- 
vation. 

Height 

abore 

mean 

sea-level. 

Temperature  of 

Excess  of 
reading  of 
Blackened 
Bulb  Ther- 
mometer. 

Remarks. 

Shaded 
Thermo- 
meter. 

Blackened 
Bulb  Ther- 
mometer. 

h    m      s 

4  17    op.m. 

17  30    » 
xo    0    „ 
26  30    „ 

38  20    M 

39  °    » 
44    0    „ 

47  30    »> 
49  30    » 
55    ©    * 

5  11     0    „ 

11  30    »» 
16    0    „ 

feet. 

4730 
5066 

5767 

7578 

12700 

12773 
14000 

H317 

14581 

14086 

9268 

9*43 

935* 

0 
54* 
542 
542 
50*2 

33*5 

328 

34*6 
35*5 

34-2 
310 
36*2 
37-2 
4*'5 

0 
540 
548 
52*0 
52*0 
35-0 
35-2 
42*0 
42*0 

35*5 

37-0 
42-0 
430 
510 

0 
—  0*2 

-o-6 

— 2'2 

+  r8 
+i'5 

+  2*4 

+7'4 
+6-5 

+  J-5 
+6«o 

+  5'! 
+  5'8 
+8-5 

San  hot. 

On  August  31,  at  the  height  of  7000  and  8000  feet  high,  the  blackened 
bulb  thermometer  exposed  to  the  full  influence  of  the  sun,  read  3°  only  higher 
than  the  shaded  thermometer. 

On  September  29,  at  the  height  of  14,000  feet,  the  excess  of  reading  of  the 
blackened  bulb  thermometer  was  2£°  only  under  a  bright  sun,  and  the  in- 
crease of  readings  of  the  actinometer  was  3  divisions  to  5  divisions  only ; 
at  13,000  feet  the  excess  of  blackened  bulb  readings  increased  to  4°  and  5°, 
and  the  increase  in  one  minute  of  the  actinometer  readings  were  7  to  8  divi- 
sions. At  the  height  of  3000  and  4000  feet  the  influence  of  the  sun  increased, 
raising  the  blackened  bulb  to  7°  and  8°  in  excess  of  the  readings  of  the  shaded 
thermometer ;  the  scale  readings  of  the  actinometer  increased  to  20  and  25 
divisions  in  one  minute,  and  on  reaching  the  ground  the  increase  in  the  same 
time  was  from  48  to  50  divisions. 

On  January  12  the  readings  of  the  exposed  and  shaded  thermometers  were 
nearly  always  alike. 

On  April  6  I  was  unable  to  use  the  actinometer,  and  never  succeeded  in 
placing  it  properly.  The  excess  of  reading  of  the  blackened  bulb  thermometer 
was  but  small  during  the  cloudy  state  of  the  sky,  and  increased  to  5°  and  6° 
at  10,000  feet,  this  excess  becoming  larger  on  descending  into  the  lower 
atmosphere,  until  cloud  was  entered. 

On  June  13  the  excess  was  at  all  times  small. 

On  June  20,  at  many  inspections  the  readings  of  the  two  thermometers 
were  identical. 

On  June  27  the  exposed  thermometer  nearly  always  read  lower  than  the 
shaded  thermometer •  on  examination  of  these  instruments  afterwards,  they 
were  both  found  to  read  correctly. 

On  August  29  the  blackened  bulb  thermometer  read  lower  than  the  shaded 
thermometer,  when  6000  feet  were  passed ;  it  then  read  higher,  increasing  to 
7°  at  14,000  feet  high. 

From  all  these  experiments  it  seems  that  the  heat-rays  from  the  sun  for 
the  small  bulb  of  a  thermometer,  communicate  very  little  or  no  heat  to  it, 
fcnd  the  heat  is  less  in  proportion  to  the  less  density  of  the  atmosphere ;  si- 
milar results  being  shown  by  the  use  of  HerscheTs  actinometer. 
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On  the  Oxygenic  condition  op  the  Atmosphere. 

August  31, 1863. 

At  6h  20m  30»  p.m.,  at  4907  feet.     There  was  no  ozone. 
At  6h  37111  30*  p.m.,  at  6898  feet.    There  was  no  ozone. 

September  29,  1863. 

At  8h  lm  a.m.,  at  5789  feet.     There  was  no  ozone  by  paper  test. 

At  8h  2m  a.m.,  at  6000  feet.     No  ozone  by  powder  test. 

At  8h  41m  a.m.,  at  11,654  feet.     Ozone  by  powder  tinged  to  4. 

At  9h  16m  a.m.,  at  13,805  feet.     No  ozone  by  paper. 

At  9h  57m  a.m.,  at  13,947  feet.     No  ozone. 

At  9h  57™  301  a.m.,  at  13,747  feet.     Ozone  powder  coloured  to  8. 

January  12,  1864, 

At  2h  57m  p.m.,  at  7044  feet.  Ozone=l. 

At  3h  6m  p.m.,  at  8346  feet.  Ozone=l. 

At  3h  10»  p.m.,  at  9104  feet.  Ozone=l. 

At  3*  16"1  p.m.,  at  9500  feet.  Ozone=l.     Iodido  paper  coloured  to  1. 

At  3h  IT"1  p.m.,  at  9536  feet  Ozone =1.    Iodide  paper  coloured  to  1. 

June  27, 1864. 

At  7*  2™  p.m.,  at  1134  feet.     Ozone  paper  tinged  to  1,  powder  to  2. 
At  711  36m  p.m.,  at  4270  feet.     Ozone  paper  tinged  to  2,  powder  to  3. 
At  7*  51m  p.m.,  at  4115  feet.     Ozone  paper  tinged  to  3,  powder  to  4. 

August  29,  1864. 

At  4*  33m  p.m.,  at  10,875  feet.     Ozone  coloured  to  1. 

At  4*  47m  30*  p.m.,  at  14,317  feet.    Ozone  paper  coloured  to  2. 

Heights  and  Appeabance  of  the  Clouds. 
August  31,  1863. 

At  6*  14m  30f  p.m.,  at  1145  feet.    Entering  the  clouds. 

At  6h  14»  40*  p.m.,  at  (1262)  feet.     Above  the  clouds. 

At  6h  15m  p.m.,  at  (1496)  feet.  Cumulus  clouds  below,  in  detached 
masses. 

At  6h  15m  40«  p.m.,  at  1963  feet.     Cumulus  and  scud  far  below. 

At  6h  IT*  40*  p.m.,  at  (2737)  feet.  Cumulus  in  white  heaps  on  our  level. 
Sun  shining  on  some  clouds,  but  not  others. 

At  6h  20m  30s  p.m.,  at  (4907)  feet.  Cumulus  in  beautiful  hills,  cirrocu- 
mulus  above  us  at  angles  of  45°  and  75°.  Cumulus  far  above,  the  same  as 
on  July  21,  1862. 

At  6h  21m  30*  p.m.,  at  6404  feet.  Cirrus  above ;  clouds  piled  up  in  heaps 
around,  above  and  below  us,  peak  upon  peak.  A  very  dark  cloud  with  a  little 
blue  in  it. 

At  6h  25m  40s  p.m.,  at  (7629)  feet.  Cirrus,  cirrocumulus  and  blackish- 
brown  strata  above.  Clouds  all  shapes  and  sizes.  Masses  of  cumulus  in  dis- 
torted forms,    Bocky  clouds  below  us. 
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At  6h  29"  50*  p.m.,  at  (8033)  feet.  Bainbow  between  lower  cumnlufl  and 
upper  clouds. 

At  6h  31m  p.m.,  at  8033  feet.    Very  small  patches  of  cirrus. 

At  6h  32™  30s  pjn.,  at  7912  feet.  Another  rainbow  over  clouds  in  rocky 
heaps.  Colours  of  the  clouds  opposite  to  the  sun : — Top  layer  (1)  brown  ; 
(2)  bluish  black j  (3)  darker  bluish  black;  (4)  thin  layer  of  white;  (5) 
greenish  brown ;  (6)  uniform  rocky  clouds  forming  the  base  of  everything. 

At  6h  36m  p.m.,  at  (7480)  feet  Colour  of  the  clouds  under  the  sun : — Top 
layer  (1)  brown ;  (2)  dark  blue ;  (3)  whitish  grey-black ;  (4)  uniform  rocky 
cumulus  clouds. 

At  6h  37*  p.m.,  at  7022  feet.  Patches  of  cumulus  apparently  resting 
on  the  earth. 

At  6h  37*  10"  p.m.,  at  6980  feet.  The  colour  of  the  clouds  opposite  to  tho 
sun : — Top  layer  (1)  brown ;  (2)  bluish  brown ;  (3)  rocky  brown  clouds  ; 
(4)  bluish  black ;  (5)  uniform  base  of  rocky  cumulus. 

At  6h  38m  30B  p.m.,  at  6626  feet.  Edge  of  cumulus  and  brownish  cloud 
tinged  by  the  sun.  The  tops  of  the  peaks  of  the  rocky  clouds  on  nearly  the 
same  level  as  ourselves.  Saw  straggling  bits  of  cloud  between  the  upper  and 
lower  strata. 

At  6h  43m  p.m.,  at  5389  feet.  Peaks  after  peaks  rising  up  to  our  level 
and  clearly  defined  against  the  sky ;  a  cloud  with  a  little  red  in  it,  not 
opposite  to  the  sun.  View  confined  on  all  sides  by  peaks  of  cloud,  higher  on 
three  sides  than  on  the  fourth. 

At  6*  44m  30*  p.m.,  at  4865  feet.  In  a  basin  of  clouds,  higher  on  three 
sides  than  on  the  fourth. 

At  6*  45m  30*  p.m.,  at  4452  feet.    Entering  into  the  clouds. 

At  6*  46"  15*  p.m.,  at  4009  feet.     In  basin  of  clouds ;  misty. 

At  6b  46*  40*  pjn.,  at  (3886)  feet.    Just  entering  into  cloud. 

At  6h  47™  p.m.,  at  3787  feet     Just  in  clouds. 

At  6h  47™  10»  p.m.,  at  (3685)  feet    In  *hite  mist 

At  6h  48*  30*  p.m.,  at  (2908)  feet  Steady  leaden  sky  above;  layers  of 
detached  clouds  below. 

At  6h  50m  p.m.,  at  (2061)  feet     A  uniform  stratum  of  cloud  above. 

At  6*  54m  p.m.,  at  1287  feet.     In  clouds. 

At  6*  54m  108  p.m.,  at  1580  feet.  Above  the  clouds.  Colours  of  the 
clouds : — Top  layer  (1)  deep  greenish  blue ;  (2)  bluish  black ;  (3)  green  rocky 
clouds ;  (4)  slightly  rocky  clouds. 

At  6h  5£m  p.m.,  at  2Q24  feet.     In  clouds  again. 

At  6h  56m  30«  p.m.,  at  (1597)  feet.     In  uniform  white  mist 

September  29,  1863. 

Before  starting  the  sky  was  cloudy. 

At  7*  46m  ajn.,  at  1092  feet.    Misty  all  round,  east  the  clearest 

At  8h  4m  30*  a.m.,  at  6375  feet.     Clouds  above  and  below. 

At  8h  5m  aon.,  at  6429  feet.     There  are  clouds  very  high  above  us. 

At  8h  18m  a.m.,  at  8259  feet.  Dense  clouds  above  us,  very  high  indeed ; 
there  are  two  layers  below  us. 

At  8h  20m  a.m.,  at  8446  feet    Misty. 

At  8h  24m  a.m.,  at  9193  feet.  Many  clouds  apparently  on  the  ground, 
twelve  cumuli  in  a  patch. 

At  8h  25m  a.m.,  at  9252  feet  Detached  cumuli  apparently  resting  on  the 
ground  like  huge  swans  in  some  places,  in  others  as  though  there  had  been 
a  simultaneous  discharge  of  heavy  ordnance.    Three  distinct  layers  of  cloud. 
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At  8h  84m  40«,  a.m.  at  11,082  feet.    Beautiful  blue  tinge  over  bed  of  clouds. 

At  8h  35m  a.m.,  at  11,062  feet.     Clouds  a  mile  above  us  at  least. 

At  8h  49m  a.m.,  at  12,857  feet     Clouds  above  us. 

At*8h  52m  30*  a.m.,  at  12,800  feet.  Stratus  clouds,  some  on  our  level  and 
some  at  a  higher  elevation. 

At  8b  54m  30*  a.m.,  at  12,818  feet.     A  very  great  variety  of  cloud. 

At  8h  55m  a.m.,  at  12,818  feet.  Stratus  on  our  level,  sixteen  distinct 
cumuli  apparently  resting  on  the  ground,  like  smoke  on  discharging  ordnance. 

At  8h  57m  a.m.,  at  12,704  feet.     A  beautiful  tinge  of  blue  over  the  clouds. 

At  8h  58m  a.m.,  at  12,593  feet.     Seas  of  white  rocky  cloud ;  mist 

At  9*  lm  a.m.,  at  12,926  feet  Counted  forty  separate  cumuli,  apparently 
resting  on  the  earth. 

At  911  3m  a.m.,  at  13,025  feet.     Sun  bringing  mist  up  vertically. 

At  9*  8m  a.m.,  at  13,160  feet    Clouds  are  above  us  still. 

At  9*  12"1  a.m.,  at  18,882  feet    Clouds  are  above  us  still. 

October  9, 1863. 

Before  starting  the  sky  was  clear. 

At  4*  31m  p.m.,  at  1573  feet.  The  sky  was  cloudless  except  near  the 
horieon. 

At  4h  44m  p.m.,  at  7193  feet.  Rose  coloured  cumuli  clouds  in  the  S. ; 
white  in  the  W. ;  no  clouds  except  near  the  horizon. 

At  5*  10*  p.m.,  at  2863  feet    Misty. 

At  5*  25m  p.m.,  at  3383  feet  The  western  sky  is  magnificent,  the  eastern 
is  dotted  with  fine  cumuli. 

At  5h  32*  30s  p.m.,  at  1930  feet    A  thin  mist. 

January  12, 1864. 

Before  starting  the  sky  was  cloudy,  overcast,  the  air  misty  and  thick. 
At  &  20™  p.m.,  at  2639  feet.     Cloudy. 
At  2h  21m  30«  p.m.,  at  2735  feet    In  fog. 
At  2*  41m  30*  p.m.,  at  6650  feet.    Cloudy. 
At  3h  32"1  p.m.,  at  11,774  feet    Snow-granules. 
At  3*  36m  p.m.,  at  11,007  feet.     Snow  fine  and  thin. 
At  3h  41m  30*  p.m.,  at  9026  feet.     Clouds  below  us,  a  great  dense  cloud 
above  us. 

At  3h  45m  p.m.,  at  7732  feet.    Above  cloud ;  line  of  cloud  due  N.  and  S. 

At  3*  47™  p.m.,  at  7447  feet.     line  of  cloud  remarkable,  very  well  defined. 

At  3*  47*  30s  p.m.,  at  7226.    About  entering  cloud. 

At  3h  48m  p.m.,  at  6967  feet.     In  cloud. 

At  3h  49m  p.m.,  at  6640  feet.     Out  of  cloud. 

At  3h  50m  30*  p.m.,  at  6040  feet.     Very  misty. 

At  4h  8m  30«  p.m.,  at  1324  feet.    Very  misty. 

April  6, 1864. 

Before  starting  the  sky  was  uniformly  cloudy;  there  was  no  sun,  and  objects 
were  misty  in  the  distance. 

At  4h  10m  10s  p.m.,  at  867  feet.    Very  misty. 

At  4h  14m  30*  p.m.,  at  2170  feet.     Misty ;  entering  cloud. 

At  4h  20™  p.m.,  at  4260  feet.     Two  layers  of  cloud. 

At  4h  23m  p.m.,  at  5251  feet.     No  break  in  the  clouds. 

At  4*  50m  30s  p.m.,  at  6153  feet.     Entered  cloud. 

At  4*  51m  p.m.,  at  5536  feet.     Stratus  clouds  on  our  level. 
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June  13, 1864. 

Before  starting  the  sky  was  cloudless,  the  horizon  misty. 

At  7*  28m  30s  p.m.,  at  3543  feet.    The  horizon  was  misty  all  round. 

June  20,  1864. 

Before  starting  the  sky  was  cloudy. 

At  6h  19m  p.m.,  at  1462  feet.     Misty  all  round. 

At  6h  24m  p.m.,  at  3086  feet.     Clouds  under  us. 

At  6h  24m  30'  p.m.,  at  3214  feet.     Clouds  around  us. 

At  6h  25m  p.m.,  at  3375  feet.     Entering  cloud. 

At  6b  26m  p.m.,  at  3696  feet.  In  a  white  cloud;  fog;  can  see  nothing; 
the  clouds  are  blacker  above  than  below. 

At  6h  44m  p.m.,  at  3549  feet.     Misty  below. 

At  6h  45m  p.m.,  at  36G9  feet.  Black  mist  below.  Clouds  apparently 
blacker  below  than  above,  entering  cloud. 

At  6h  51m  p.m.,  at  4271  feet.     Still  in  cloud. 

At  6h  54m  30B  p.m.,  at  4130  feet.     Clouds  darker. 

June  27, 1864. 

Before  starting  the  sky  was  covered  with  cirrocumulus. 

At  6h  34m  30B  p.m.,  at  484  feet.     Misty. 

At  7h  49m  20-  p.m.,  at  4471  feet.     Very  misty. 

At  8h  15m  30"  p.m.,  at  3579  feet.     Gear  sky  above. 

August  29, 1864. 
At  4h  19m  p.m.,  at  5664  feet.    Cirri  above. 

Appearance  op  the  Sky. 

August  31, 1863. 

At  6h  33m  30B  p.m.,  at  (7696)  feet.     Blue  sky  above. 
At  6h  54m  p.m.,  at  1287  feet.     Sky  of  a  greenish  colour. 

Sejyteniber  29,  1863. 
At  9h  20m  a.m.,  at  13,695  feet.     Blue  sky  above. 

October  9,  1863. 
At  5h  10m  p.m.,  at  2863  feet.    Blue  sky  above. 

June  27,  1864. 
At  711  44m  30'  p.m.,  at  4597  feet.    Light  blue  sky. 

August  29,  1864. 
At  4h  19m  p.m.,  at  5664  feet.    Deep  blue  sky. 
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Velocity  op  the  Wind  by  the  Baixook,  akd  by  Robinson's  Anemometbb 
at  the  Royal  Observatoby,  Greenwich. 

On  September  29  the  balloon  left  Wolverhampton  at  7b  43m  a.m.,  and  fell 
near.  Sleaford,  a  point  95  miles  from  the  place  of  ascent,  at  10h  30m  a.m. 
During  this  time  the  horizontal  movement  of  the  air  was  33  miles  as  regis- 
tered at  Wrottesley  Observatory. 

On  October  9  the  balloon  left  the  Crystal  Palace  at  4h  29m  p.m.,  and  de- 
scended at  Pirton  Grange,  a  point  35  miles  from  the  place  of  ascent,  at  6h  30m 
p.m.  Robinson's  anemometer  during  this  time  registered  8  miles  at  the  Royal 
Observatory,  Greenwich,  as  the  horizontal  movement  of  the  air. 

On  January  12  the  balloon  left  the  Royal  Arsenal,  Woolwich,  at  2h  8m  p.m., 
and  descended  at  Lakenheath,  a  point  70  miles  from  the  place  of  ascent,  at 
4*  19™  p.m.  At  the  Royal  Observatory,  by  Robinson's  anemometer,  during 
this  time  the  motion  of  the  air  was  6  miles  only. 

On  April  6  the  balloon  left  the  Royal  Arsenal,  Woolwich,  at  4h  8m  p.m. 
Its  correct  path  is  not  known,  as  it  entered  several  different  currents  of  air, 
the  earth  being  invisible  owing  to  the  mist ;  it  descended  at  Sevenoaks,  in 
Kent,  at  5h  17™  p.m.,  a  point  15  miles  from  the  place  of  ascent.  5  miles  was 
registered  during  this  time  by  Robinson's  anemometer  at  the  Royal  Observa- 
tory, Greenwich. 

On  June  13  the  balloon  left  the  Crystal  Palace  at  7h  0m  p.m.,  and  descended 
at  East  Hornden,  a  point  20  miles  from  the  place  of  ascent,  at  8h  15m  p.m. 
Robinson's  anemometer  during  this  time  registered  17  miles  at  the  Royal 
Observatory,  Greenwich. 

On  August  29  the  balloon  left  the  Crystal  Palace  at  4h  6m  p.m.,  and  de- 
scended at  Wybridge,  at  5h  30m  p.m.,  a  point  13  miles  from  the  place  of 
ascent.  During  this  time  15  miles  was  registered  by  Robinson's  anemometer 
at  the  Royal  Observatory,  Greenwich. 


Direction  of  the  Winb. 

September  29, 1863. 
Before  starting,  the  wind  was  from  the  S.W.,  and  remained  so  during  the 
ascent  and  descent  of  the  balloon. 

October  9,  1863. 

Before  starting  the  wind  was  from  the  S.E. 

At  4*  34m  p.m.,  at  3700  feet.     Changed  direction  from  N.W.  to  N. 

At  5h  13m  p.m.,  at  2715  feet.    Moving  N.W.  again. 

January  12,  1864. 

At  2h  9m  p.m.,  at  655  feet.  Changing  direction  towards  the  S.W. ;  wind 
N  E 

At  2*  10m  p.m.,  at  1328  feet.    Moving  W. ;  wind  E. 

At  2h  llm  p.m.,  at  1518  feet.    Wind  S.W. 

At  2h  19m  p.m.,  at  2204  feet.    Wind  still  S.W. 

At  2h  32™  30"  p.m.,  at  5401  feet.    We  are  now  going  northwards ;  wind  S. 

At  3h  3m  p.m.,  at  8086  feet.  Changed  direction;  moving  N.N.E.;  wind 
S.S.W. 

At  3h  20^  p.m.,  at  10,017  feet.    Entered  a  S.S.E.  current. 
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April  6, 1864. 

Before  starting  the  wind  was  from  the  S.E. 

At  4h  14m  p.m.,  at  2161  feet.    Entered  a  W.S.W.  current. 


On  the  Propagation  op  Sound. 
August  31,  1863. 
At  6h  13m  30B  p.m.,  at  648  feet.    People  heard  shouting. 
At  6b  15m  40s  p.m.,  at  1963  feet.    Could  hear  a  loud  buzzing  noise ;  rail- 
way whistle  heard. 

At  6*  37"1  pan.,  at  7022  feet.    No  sound  of  any  sort 

At  6h  57m  30*  p.m.,  at  1200  feet.    Heard  children's  voices. 

September  29, 1863. 

At  8h  13m  a.m.,  at  7671  feet.    The  report  of  a  gun  was  heard. 
At  8h  46m  30*  aon.,  at  (12,415)  feet    The  report  of  a  gun  was  heard. 
At  9*  llm  15B  a.m.,  at  (13,602)  feet.     A  shrill  whistle  in  the  balloon  was 
heard  as  a  ringing  sound  for  10  seconds,  afterwards  passing  down  the  balloon. 
At  9h  45m  a.m.,  at  14,224  feet.     The  report  of  a  gun  again  heard. 

October  9, 1863. 

At  4h  39m  30B  p.m.,  at  6277  feet.    The  deep  roar  of  London  heard. 
At  4h  40m  p.m.,  at  6506  feet.    The  roar  of  London  deep  and  continuous. 
At  4h  48m  p.m.,  at  7087  feet.    The  roar  of  London  very  deep. 
At  5h  3m  p.m.,  at  3067  feet.    Noise  of  London  heard. 

January  12, 1864. 

At  2h  46m  p.m.,  at  6885  feet.    Can  hear  the  ticking  of  a  steam-threshing 
machine. 

At  2h  48m  p.m.,  at  7118  feet.    Can  hear  people's  voices. 

June  13, 1864. 

At  7h  21m  p.m.,  at  3291  feet.    Heard  the  report  of  a  gun  10  seconds  after 
seeing  the  flash. 

June  20,  1864. 

At  6h  29m  p.m.,  at  4102  feet.     Can  hear  the  ticking  of  a  watch  plainly. 
At  6h  30m  p.m.,  at  4122  feet.    Heard  a  railway  train. 
At  6h  51m  p.m.,  at  4271  feet.     Heard  the  report  of  a  gun. 
At  6h  54m  30*  p.m.,  at  4130  feet.     A  church  clock  striking. 

June  27, 1864. 

At  7h  45m  p.m.,  at  4699  feet.    Heard  a  dog  barking. 

At  7h  53m  p.m.,  at  3958  feet.     Can  hear  voices. 

At  8h  p.m.,  at  3604  feet.    The  report  of  a  gun  heard. 

At  8h  6m  p.m.,  at  2594  feet.    The  report  of  a  gun  again  heard. 

At  8h  8m  30B  p.m.,  at  2529  feet    Heard  the  whistle  of  a  railway  train. 

At  8h  29m  30*  p.m.,  at  2003  feet.     Sounds  very  distinctly  heard. 

At  8h  33m  p.m.,  at  1936  feet.    A  bell  heard  with  a  clear  sound. 

At  8h  39m  p.m.,  at  2337  feet.    Heard  the  report  of  a  gun  again. 
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Physiological  Obsbbvations. 

January  12, 1864. 

At  3h  39™  30*  p.m.,  at  9516  feet.  Mr.  Norris  reddish  blue,  Mr.  Coxwell 
darker,  and  Mr.  Glaisher  redder  than  usual. 

June  20,  1864. 

At  6h  31m  30*  p.m.,  at  3938  feet.  The  number  of  pulsations  in  a  minute 
were  as  follows : — Mr.  Goodehild,  90;  Mr.  Allport,  the  same;  Master  Glaisher, 
86 ;  Mr.  Jackson  and  Mr.  Coxwell,  94 ;  Mr.  Glaisher,  96 ;  Mr.  Knight,  110 ; 
and  Mr.  Bourne,  112. 

At  6h  51m  30"  p.m.,  at  (4276)  feet.  The  number  of  pulsations  in  a  minute 
were  as  follows: — Mr.  Allport,  84 ;  Mr.  Goodehild,  86 ;  Mr.  Knight,  90 ;  Mr. 
Coxwell,  94;  Mr.  Jackson,  96 ;  Mr.  Bourne,  98. 

June  27, 1864. 

At  6h  43m  p.m.,  at  1497  feet  The  number  of  pulsations  in  a  minute  were 
as  follows: — Mr.  E.  Atkinson,  78;  Mr.  Coxwell,  84;  Mr.  Glaisher,  104; 
Mr.  Ingelow,  108;  Mr.  Collins,  108;  Mr.  Woodroffe,  120. 

At  6*  56m  p.m.,  at  1660  feet.  The  number  of  respirations  per  minute  were 
as  follows : — Mr,  Collins,  11 ;  Mr.  Coxwell,  15 ;  Mr.  J.  Atkinson,  17 ;  Mr. 
E.  Atkinson,  17;  Mr.  Ingelow,  18 ;  Mr.  Glaisher,  18£ ;  Mr.  Woodroffe,  19 ; 
Mr.  Ellis,  20.  Mr.  Collins  repeated  the  experiment  and  found  it*  still  the 
same. 

At  the  Alliance  Inn,  Brookland,  at  midnight.  Mr.  Coxwell' s  pulsations 
were  90  in  a  minute ;  Mr.  Glaisher's  pulsations  were  88  in  a  minute ;  Mr. 
Collins's  pulsations  were  94  in  a  minute ;  Mr.  J.  Atkinson's  pulsations  were 
74  in  a  minute. 

The  number  of  respirations  per  minute  were  as  follows : — Mr.  Coxwell,  18 ; 
Mr.  Glaisher,  17 ;  and  Mr.  Collins,  15. 

August  29,  1864. 

At  4h  50m  p.m.,  at  14,580  feet.  Mr.  Glaishor's  pulsations  were  110,  and 
respiration  20  in  a  minute. 

At  4h  52m  30*  pan.,  at  14,281  feet  Mr.  Glaisher's  pulsations  were  97  in  a 
minute. 

At  5h  3*  p.m.,  at  12,866  feet.  Mr.  Glaisher's  pulsations  were  99,  Mr. 
CoxwelPs  102,  and  Messrs.  Norris  and  Cranston's  each  118  in  a  minute.  The 
number  of  respirations  in  one  minute  were  as  follows : — Mr.  Norris,  10 ;  Mr* 
Glaisher,  18 ;  and  Messrs.  Coxwell  and  Cranston,  each  22. 

On  the  diffebbkt  Appearance  op  Gas  in  the  Balloon. 
August  81, 1863. 
At  6h  IT"  40*  p.m.,  at  2737  feet.     Gas  cloudy. 

At  6h  21m  30*  p.m.,  at  6409  feet  Balloon  quite  full;  gas  very  opaque, 
and  issuing  from  the  neck. 

At  6h  43m  30B  p.m.,  at  5235  feet.     Gas  cloudy. 

At  6h  44m  20*  p.m.,  at  (4927)  feet.     Gas  clearing;  valve  faintly  seen. 

At  6h  45m  p.m.,  at  4784  feet.     Gas  clearer ;  netting  visible. 

At  6h  47™  p.m.,  at  3787  feet.     Gas  clearer  still,  but  not  quite  clear. 

At  6h  53m  p.m.,  at  859  feet.     Gas  clear. 

At  6h  56m  30»  p.m.,  at  1597  feet.     Gas  beautifully  clear, 
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September  29, 1863. 

At  8h  4m  a.m.,  at  6321  feet.     Gas  cloudy. 

At  8h  22m  a.m.,  at  8726  feet.     Gas  getting  clearer. 

At  9*  lm  15'  a.m.,  at  12,926  feet.    Gas  clear. 

January  12, 1864. 
At  2h  41m  30»  p.m.,  at  6650  feet.     Gas  opaque. 

April  6, 1864. 
At  4b  25m  30B  p.m.,  at  6163  feet.    Gas  clearer. 

June  20, 1864. 

At  6h  24m  p.m.,  at  3086  feet.  Gas  thick  and  cloudy,  and  issuing  from  the 
neck  of  the  balloon. 

At  6*  35m  p.m.,  at  3002  feet.    Gas  clear. 

At  6h  35m  15*  p.m.,  at  2840  feet.    Gas  bright. 

At  6h  40m  p.m.,  at  2990  feet.    Gas  clear. 

At  6h  47"1  30s  p.m.,  at  (3886)  feet.  Gas  much  cloudier,  and  issuing  from 
the  neck  of  the  balloon. 

At  6*  48m  p.m.,  at  4013  feet.    Gas  thick. 

Jane  27, 1864. 
At  8b  43m  p.m.,  at  1836  feet    Gas  clear. 


The  Lines  ts  the  Spectrum. 

September  29, 1863. 

At  7*  59m  a.m.,  at  5314  feet.    The  lines  B  to  G  in  the  sky  spectrum  visible. 

At  8h  a.m.,  at  5473  feet.  The  line  F  is  beautifully  defined ;  cannot  see  A, 
and  can  just  see  G ;  sky  spectrum. 

At  8h  6m  a.m.,  at  6385  feet.    Can  see  B  to  G,  sky  spectrum. 

At  9h  14m  a.m.,  14,096  feet.  Spectrum  everywhere,  B  to  G,  F  very  dis- 
tinct; sky  spectrum. 

At  9h  22m  a.m.,  at  13,695  feet.     Sun  spectrum,  H  clear,  dark  beyond. 

At  9*  23m  a.m.,  at  13,695  feet.    Sun  spectrum,  A  clear. 

At  911  25m  a.m.,  at  13,982  feet.  Lines  clear  and  numerous  in  the  sun 
spectrum,  extending  from  A  to  beyond  H. 

At  9h  41m  a.m.,  at  14,203  feet.  The  sun  spectrum  extended  from  A  to  far 
beyond  H,  and  was  very  beautiful. 

At  9h  43m  a.m.,  at  13,897  feet.    Line  H  in  the  spectrum  clear  and  vivid. 

At  9h  44m  a.m.,  at  13,897  feet.  The  sun  spectrum  very  vivid  and  very 
long ;  H  made  up  of  fine  lines. 

October  9,  1863. 
At  5h  7™  p.m.,  at  3272  feet.    Faint  spectrum  on  all  sides. 
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TlMB  OP  VlBBATION  OP  A  HOBIZONTAL  MAGNET. 

June  27, 1864. 
h    m     8  feet  second*. 

At  6  60  30  at    903  there  were  30  vibrations  of  a  horizontal  magnet  in  480 
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At  the  Alliance  Inn,  Brookland,  at  lh  a.m.,  on  June  28,  30  vibrations  of 
the  same  horizontal  magnet  were  observed  as  follows : — in  47"-2,  47'2,  47§,2, 
46§*5,  and  in  47**2. 

August  29, 1864. 

At  the  Royal  Observatory,  Greenwich,  at  noon, 

seconds. 
30  vibrations  of  a  horizontal  magnet  was     49*0 
30  „  „  „        „       48-5 

30  „  „  „       „       48-8 

30  „  „  „       „       49*0 

h    m    s  feet  seconds. 

At  4  41  30  at  13,375  there  were  26  vibrations  of  a  horizontal  magnet  in  46*8 
„  4  45    0  „  14,293        „         30        „  „  „  „        52 

„  4  47  30  „  14,317        „         28        „  „  „  „        49-5 

On  June  27,  at  the  average  height  of  3350  feet,  the  magnet  vibrated  in  1*635 

On  the  ground  at  Brookland,  one  vibration  was 1*698 

On  Aug.  29,  at  the  average  height  of  14000  feet,  the  magnet  vibrated  in  1*767 
At  the  Royal  Observatory,  Greenwich,  one  vibration  was   1-627 

Therefore  the  time  of  vibration  seems  to  be  somewhat  longer  in  the  higher 
atmosphere  than  on  the  ground ;  the  difference  being  somewhat  greater  than 
as  shown  above  in  consequence  of  the  higher  temperature  of  the  earth. 


Gbkbbal  Obskbvations. 

August  31, 1863. 

At  6h  21m  30*  p.m.,  at  6404  feet.    The  Tyne  was  visible  almost  to  its  source. 

At  6h  27*  p.m.,  at  7790  feet.    Newcastle  seen. 

At  6h  33"  30*  p.m.,  at  7690  feet.    Wind  was  felt  in  our  faces. 

At  6h  37*  30*  p.m.,  at  6898  feet.  Losing  sight  of  the  sun.  Travelling 
along  a  line  of  railway  in  the  direction  of  Durham.  Wind  gentle.  Fields 
seen  with  sheaves  of  corn  through  a  break  in  the  clouds. 

At  6*  57m  30"  p.m.,  at  1200  feet.  Earth  seen  faintly;  can  see  furnaces 
and  tramways ;  Durham  Minster  in  sight  on  a  hill ;  Leanside  Junction  visible. 

At  6k  59"  pan.,  at  840  fcet*    Going  towards  hills  beyond  Leanside. 
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September  29, 1863. 

At  8h  21m  a.m.,  at  8504  feet.  Temperature  of  gas  29°*0  in  the  neck  of 
balloon. 

At  8h  22m  30B  a.m.,  at  8726  feet.  No  sun  here;  about  30  miles  distant 
the  sun  is  shining  on  the  landscape,  over  a  large  space,  which  appears  very 
bright  in  contrast  with  all  around. 

At  8b  31*  a.m.,  at  1030  feet.  The  earth  looks  like  a  beautiful  garden  at 
places  from  20  to  30  miles  distant,  upon  which  the  sun  is  shining  brightly. 

At  8h  40m  a.m.,  at  11,592  feet.  Passing  a  large  town ;  query,  Nottingham 
or  Ashby-de-la-Zouch. 

At  8h  42m  a.m.,  at  11,857  feet.     Ice  on  water. 

At  8h  44m  a.m.,  at  12,305  feet.     Moving  straight  for  the  Wash. 

At  8h  57*  a.m.,  at  12,704  feet.     A  beautiful  tinge  of  blue. 

At  9h  a.m.,  at  12,926  feet.  Smoke  streaming  up  to  a  height  of  about  1£ 
mile. 

At  9h  lm  30*  a.m.,  at  12,926  feet.  Examined  the  balloon  internally  for 
holes  or  rents ;  the  dome  of  the  balloon  appeared  greatly  increased  in  size ; 
does  looking  through  gas  enlarge  objects? 

At  9h  12m  a.m.,  at  13,882  feet.     The  air  is  nearly  saturated. 

At  9h  29m  a.m.,  at  13,982  feet.     Filled  bag  with  air. 

At  9h  32m  a.m.,  at  16,284  feet.     Filled  another  bag  with  air. 

At  9h  43m  a.m.,  at  13,897  feet.  A  beautiful  ring  on  the  blackened  bulb 
of  hygrometer.     Packed  up  dry  and  wet  thermometers. 

At  9h  47m  a.m.,  at  14,155  feet     Can  see  50  miles  of  coast  well. 

At  10*  9m  a.m.,  at  7396  feet.     Sun  warm. 

October  9, 1863. 

At  4h  30m  30*  p.m.,  at  899  feet.    Very  rapid  decline  of  temperature. 

At  4h  32m  30*  p.m.,  at  2279  feet     A  golden  sunset,  colours  very  intense. 

At  4h  35m  30'  pan.,  at  4111  feet     Temperature  again  felling  quickly. 

At  4*  36m  p.m.,  at  4219  feet.    The  Thames  visible  to  its  mouth. 

At  4b  3T*  30"  p.m.,  at  5672  feet.  The  sea  beyond  the  mouth  of  the  Thames 
visible. 

At  4h  39m  30*  p.m.,  at  6277  feet.     Over  London. 

At  4h  41m  p.mi,  at  6732  feet.     The  river  Thames  like  a  canal. 

At  4b  41m  30*  p.m.,  at  6796  feet.     London  looks  very  fine  indeed. 

At  4h  44m  p.m.,  at  7193  feet.    The  sunset  is  gorgeous. 

At  4h  45m  p.m.,  at  7252  feet.  The  ships  in  the  Thames  appear  long  and 
narrow,  and  steamboats  like  moving  toys. 

At  4h  46m  p.m.,  at  7303  feet.    The  docks  distinct  and  very  clear. 

At  4h  46m  30*  p.m.,  at  7310  feet.  Can  see  the  inner  court  of  the  Bank ; 
St.  Paul's  Cathedral  looks  small ;  all  streets  in  the  city  are  distinctly  visible ; 
Milbank  Prison  and  Oxford  Street  seen  very  clearly. 

At  4h  49m  p.m.,  at  6731  feet.  Blue  smoke  of  London  curving  upward ; 
mist  towards  south  of  London  bounded  by  a  straight  line. 

At  4*  52m  45"  p.m.,  at  5433  feet.    Leaving  London. 

At  5h  55m  10*  p.m,,  at  4302  feet.  The  wet  thermometer  reading  is  in- 
creasing more  than  the  dry-bulb. 

At  5h  2m  p.m.,  at  3040  feot.     Nearly  over  Tottenham. 

At  5*  4m  p.m.,  at  3087  feet     Beautiful  golden  sunset 

At  5h  42"  15»  p.m.,  at  2909  feet.    A  sudden  dryness. 

At  5*  43"  p.m.,  at  3326  feet.  Too  dark  to  observe  either  Daniell's  or 
Begnaulf  s  hygrometer. 
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At  5b  57™  p.m.,  at  8416  feet.  Not  sure  of  decimals  in  thermometer  read- 
ings. 

At  6h  p.m.,  at  8714  feet.     Could  not  read  at  all  after  this. 

January  12,  1864. 

At  2h  6m  p.m.,  on  ground.     Great  deposit  on  Regnault. 

At  2h  8m  308  p.m.,  at  368  feet.     Over  the  river  Thames. 

At  2h  14m  p.m.,  at  1773  feet.     Crossing  Tilbury ;  off  the  river. 

At  2h  15m  p.m.,  at  1787  feet.     Crossing  the  line  again. 

At  2h  21m  30-  p.m.,  at  2735  feet.  Crossing  Hainault  Forest;  earth  looks 
dull. 

At  2h  44m  p.m.,  at  6692  feet.     Can  see  Chelmsford. 

At  2*  55m  p.m.,  at  7666  feet.  Can  see  Blackwater;  estimated  distance 
from  the  coast  10  miles. 

At  3h  llm  p.m.,  at  9105  feet.     Applied  water  to  wet-bulb  thermometer. 

At  3h  14m  p.m.,  at  9437  feet.     On  a  level  with  Harwich  or  Colchester. 

At  3h  21m  40"  p.m.,  at  10,319  feet.     Query  over  Newmarket. 

At  3*  35m  p.m.,  at  11,353  feet.     Eabbits  heavy  and  dull. 

At  3h  36m  30*  p.m.,  at  10,879  feet.     Dog  whining. 

At  4h  p.m.,  at  3384  feet.  Applied  water  te  wet-bulb  thermometer ;  forest 
of  pines  visible. 

April  6, 1864. 

At  4*  16"  p.m.,  at  2775  feet.  Over  the  edge  of  the  river  on  the  Essex 
side. 

At  4*  18"  p.m.,  at  3507  feet.    The  goat  uneasy. 

At  4h  20m  30B  p.m.,  at  4404  feet.    Goat  less  uneasy. 

At  4h  23m  p.m.,  at  5251  feet.  Can  see  a  very  large  oval  in  the  cloud,  with 
balloon  in  the  centre ;  no  prismatic  colours. 

At  4h  26m  30*  p.m.,  at  6627  feet.     Immense  halo  upon  the  clouds. 

At  6*  3T*  p.m.,  at  11,075  feet.    A  rent  in  the  balloon  very  high  up. 

June  13, 1864. 

At  711  lm  30s  p.m.,  at  1155  feet.     Apparently  going  over  the  Isle  of  Dogs. 

At  7h  5m  p.m.,  at  2282  feet.  Sun  on  the  water  dazzling  in  the  direction 
of  London. 

At  711 15m  p.m.,  at  2694  feet.    In  a  line  with  Charlton. 

At  7*  1 8m  p.m.,  at  3234  feet.     In  a  line  with  Woolwich. 

At  7*  31m  p.m.,  at  3517  feet.     Erith  Church  nearly  under  us. 

At  7*  36m  51"  p.m.,  at  2602  feet.     Over  the  edge  of  the  river  bank. 

At  7*  38m  36'  p.m.,  at  2813  feet.  Over  the  edge  of  the  river  bank  on  the 
Essex  side :  therefore  lm  45*  was  the  time  occupied  in  crossing  thd  river. 

June  20, 1864. 

At  6h  18m  p.m.,  at  772  feet.     Passing  over  Derby. 
At  6*  19"  p.m.,  at  1462  feet.     Over  the  Derwent. 
At  6h  36™  40»  p.m.,  at  2740  feet.    Can  see  Nottingham. 
At  6h  41m  p.m.,  at  3050  feet.     Nottingham  race-course  and  Burford  seen ; 
moving  towards  Sherwood  Forest. 

At  6h  57™  p.m.,  at  3360  feet.    Over  Nottingham  and  Lincoln  Bailway. 
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June  27,  1864. 

At  6b  37m  p.m.,  at  865  feet.     Over  Penge. 

At  6h  38m  p.m.,  at  970  feet.     Going  nearly  towards  Bromley. 

At  6h  38m  301  p.m.,  at  1054  feet.     Over  Chatham  and  Dover  line  of  rail- 
way. 

At  6h  48m  p.m.,  at  840  feet.     Over  Shortlands. 

At  6h  48m  30'  p.m.,  at  750  feet.     Can  see  the  fountains  playing  at  the 
Crystal  Palace. 

At  6h  49m  30s  p.m.,  at  713  feet.     Can  see  the  new  church  at  Bromley. 

At  6h  50*  p.m.,  at  846  feet.     Passing  south  of  Bromley. 

At  6h  53m  p.m.,  at  13Q9  feet.     Going  over  Hayes  Common. 

At  7*  3m  p.m.,  at  1460  feet.     Passing  down  the  Sevenoaks  road. 

At  711  18m  p.m.,  at  4840  feet.     Golden  tinge  over  the  water. 

At  7*  26m  p.m.,  at  3322  feet.     Sun  shining  on  Mack-bulb  thermometer. 

At  7*  26m  30s  p.m.,  at  3302  feet.     Can  see  Farningham ;  passing  Madams- 
court  Hill. 

At  7*  34m  30*  p.m.,  at  3734  feet.     Crossing  Sevenoaks  line. 

At  7h  35m  p.m.,  at  3907  feet.     Can  see  Knoll  House. 

At  7*  45m  p.m.,  at  4699  feet.     Passing  to  the  left  of  Tunbridge. 

At  7h  54m  p.m.,  at  3958  feet.     Near  village  of  Hadlow. 

At  7*  56m  30-  p.m.,  at  3936  feet.     Nearly  over  the  Medway. 

At  8h  0m  30'  p.m.,  at  3450  feet.     Can  see  main  line  of  South-eastern 
Railwav. 

At  8s  3m  p.m.,  at  3044  feet.     Belt  across  the  sun  visible,  apparently  on 
our  level. 

At  8b  3m  30s  p.m.,  at  2994  feet.     Can  see  two  horses,  and  a  man  leading 
them. 

At  8b  17"1  p.m.,  at  3444  feet.     Going  ovor  Goudhurst. 

At  8h  22m  30*  p.m.,  at  2828  feet     Passing  between  Hawkhurst  and  Cran- 
brook. 

At  8h  28m  20B  p.m.,  at  2221  feet.     Cranbrook  very  distinct. 

At  8h  32m  p.m.,  at  1831  feet.     The  country  is  very  beautiful. 

At  8h  36m  p.m.,  at  2208  feet.     Over  Tenterden. 

At  9*  8m  p.m.,  at  6168  feet.    Could  not  see  to  read  the  instruments  after 
thjg  time. 

August  29,  1864. 

At  4h  14m  p.m.,  at  4612  feet.     Balloon  revolving  once  in  three  minutes. 
At  4h  28m  30'  p.m.,  at  8224  feet.     Ships  appear  very  small. 
At  4h  36m  p.m.,  at  10,875  feet.    The  fountains  at  the  Crystal  Palace  look 
very  small. 

At  4h  57™  p.m.,  at  13,991  feet     Nearly  over  Erith. 

At  5h  17m  30*  p.m.,  at  6558  feet    Over  the  edge  of  the  river  bank. 
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Meteorological  Observations  made  at  different  Stations  in  connexion  with 
the  Balloon  Ascent  on 

August  31, 1863. 

NEW0A8TLE-ON-TYNE. 


Reading  of 

Temp, 
of  the 
dew. 
point. 

Ten- 
■ion  of 
va- 
pour. 

humi- 
ditj. 

Direc- 
tion of 
wind. 

*2 

11 

Remarks. 

Time  of 

Otltl  t  llfajll 

Barom. 

Thermom. 

reduced 
toSS°F. 

Dry. 

Wet. 

h      m 
9     oa.m. 

3       OpJXL 

6     o    „ 
9     o   „ 

in. 

29*708 

29-698 

29-720 

29*742 

49*5 
6o*o 

57*5 
550 

0 

47*5 
5»-5 
55*» 
52-0 

e 

453 
57-2 
532 
491 

in. 

•303 

•469 

-406 

'349 

86 

V 

n 

N.i.  by  n. 
n.k.  by  n. 

5.w.  by  n. 

... 

... 

1  Dull.    Thunder  with  heavy 
j  rain  at  8  p.m.  and  afternoon. 

Dull. 

Sept* 

miber 

29, 1863. 

Wbotteslbt  Obsebyatobt. 

7  30  a.m. 

29456 

43'° 

42*6 

42-1 

•268 

97 

8. 

9-0 

... 

> 

7  4°« 

*9"453 

43-0 

427 

4»*3 

•270 

98 

8. 

7   50    „ 

*9*457 

438 

430 

43*° 

•277 

100 

8. 

8     0    „ 

29-458 

44-0 

435 

429 

•276 

96 

8. 

80 

... 

8    10   „ 

29-458 

44*5 

439 

434 

•281 

96 

8. 

8  20   „ 

29-458 

45-0 

44*4 

437 

•285 

89 

8. 

8  30   >» 

*9*455 

46*0 

450 

43*9 

•287 

93 

8. 

5*o 

... 

8  40   „ 

29454 

46-8 

457 

44*4 

•293 

9* 

a. 

8   50   » 

29-454 

47'i 

46-0 

44-8 

•297 

92 

a. 

9     °   » 

*9*455 

480 

469 

45*6 

•306 

9* 

8. 

9-0 

... 

9  IO   »» 

*9*455 

48- 1 

46-7 

45*i 

•301 

90 

8. 

•  Fine. 

9  w   ». 

29/456 

47*9 

465 

44*9 

-298 

93 

8. 

9  30   »» 

*9*454 

4*4 

469 

45** 

•302 

89 

8. 

7*5 

... 

9  40   „ 

*9'453 

494 

479 

46*2 

•313 

90 

8. 

9  5°   »» 

29450 

50*0 

48-0 

45*9 

•309 

86 

8. 

IO     0    „ 

29456 

501 

47*9 

456 

•306 

lS 

8.8.W. 

6-o 

... 

10  10   „ 

29450 

51*4 

490 

46-5 

•317 

84 

8.S.W. 

10  20   „ 

*9*45' 

512 

490 

467 

•319 

85 

8.8.W. 

10  30   „ 

*9"457 

52-0 

49* 

463 

3«*5 

81 

8.8.W. 

60 

... 

10  40   „ 

*9"454 

528 

49*7 

466 

3.8 

80 

8.8.W. 

10  50   „ 

*9459 

528 

490 

452 

30*2 

76 

SAW. 

Between  7*  45-  a.m.  and  10* 
30"  a.m.  33  miles  of  air 
passed  over  the  observatory 
according  to  the  anemome- 
ter. 

Sept 
Bees* 

embe 
row  0 

r  29,  18( 

BSBRYAT( 

53. 
)BT. 

9  45  a.m. 

29989 

55'6 

52-2 

489 

•346 

79 

8.W.  by  8. 

2*2 

\ 

10    0   „ 

29-988 

55*5 

52*1 

48-9 

•346 

82 

8.W.  by  b. 

2*0 

>The  weather  very  fine. 

10  15    „ 

29*988 

55*0 

517 

48-6 

•343 

79 

8.w.  by  b. 

2*7 

1 

ji  the  W.  and  N.  much  wild 
cumulus  and  cirri  coming 
up  and  moving  rapidly  in 
W.S.W.  currents,  and  very 

high  cirri  in    N.  current, 

some     low    cirri    rapidly 

in    N.E.    currents.      The 

sky  in  8.  to  E.,  from  senith 

18B4. 

T 
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REPORT 1864. 


Meteerologioal  Observations  made  at  different  Stations  in  connexion  with 

the  Balloon  Ascent  on 

September  29,  1863  (continued.) 

Bbeston  Observatory  (continued). 


Reading  of 

w  -L 

Temp. 

Ten- 

Degree 

>5»  I'B 

Time  of 
observation. 

Barom. 
reduced 
to33°F. 

Thermom. 

of  the 
dew. 
point. 

sion  of 
va- 
pour. 

of 
humi- 
dity. 

Direc- 
tion of 
wind. 

liili 

Remarks. 

Dry. 

Wet. 

h    m 

in. 

0 

0 

0 

in. 

to  horizon,  cloudless,  except 
two  or  three  small  hemi- 
spherical cumuli ;  sky  clear 
and  brilliant;  distant  hills 
hazy.  The  wind  became 
S. W.  by  S.  at  5*1,  and  in 

which  quarter  it  remained 

(moving  in  oscillati  3ns  from 
S.W.  to  S.S.W.  till  &  3- 

p.m.,  when  it  was  S.S.B.  for 
5  minutes,  after  which  it 

became    stationary  in    the 

W.S.W.  all  day). 

io  30  a.m. 

29*988 

547 

51*6 

487 

344 

80 

8.W.  by  8. 

yo 

... 

The  weather  fine,  but  clouds 
moTing  in  W.S.W.,  N.E., 
and  N.  currents. 

10  45    »» 

19-984 

54.5 

5.6 

488 

•345 

80 

s.w.  by  s. 

5*5 

... 

) 

11     0    „ 

19-984 

545 

5«'5 

486 

*343 

80 

8.W.  by  8. 

3*0 

... 

}  The  weather  fine. 

11  3°    .» 

29*980 

55o 

518 

488 

"345 

80 

8.W.  by  ft. 

3*o 

... 

/                        .     . 

ia  30  p.m. 

29977 

557 

5'*7 

480 

•335 

75 

s.w.  by  s. 

9*0 

... 

Nearly  overcast ;  brisk  wind ; 
cximuloetrati. 

3<>» 

29-931 

56-2 

51*2 

484 

•346 

74 

8.W.  by  8. 

2*0 

... 

The  weather  very  fine. 

0( 

stober 

9,1863 

• 

ROTA 

L  ObS 

ERVA1 

•ORT,  GREENWICH. 

3     opjn. 

19409 

57*6 

517 

464 

•316 

67 

8.8.B. 

2 

Some  patches  of  cumulus  and 
cirrus  scattered  over  the  sky. 

3  15    » 

19*408 

57*6 

52*0 

469 

•322 

68 

&8.B. 

4 

... 

Cumulus,  cirrus,  and  a  few 
drrostratus  clouds. 

3  30    H 

19-408 

57** 

510 

45*3 

•303 

64 

8.8.  E. 

3 

1  Cirrus,  cumulus,  and  cirro- 

3  45    » 

19*407 

57'o 

5<57 

45o 

•299 

64 

8.8.  B. 

4 

j      stratus. 

4    0  „ 

19405 

557 

50*5 

45*6 

•306 

69 

8.8.X. 

3 

... 

1  Cirrus,    cii-rocuraulus,  cu- 

4  15   t» 

19-405 

54'» 

497 

44'8 

•297 

69 

8.8.X. 

2 

/     mulostratus. 

4  3o   ,» 

29*406 

53*4 

493 

45'» 

•301 

74 

8.8.B. 

0 

... 

Sky  is  nearly  cloudless;  a 
little jight  cloud  in  the  S.W. 
and  W. 

4  45   »» 

19-407 

516 

48*7 

44-8 

•*97 

75 

8.8.X. 

1 

... 

Light  clouds  in  the  N.E.  and 
S.W. 

5    ©  „ 

19*408 

5>'3 

48*2 

45*0 

•299 

79 

B.0.B. 

1 

... 

Balloon  first  seen  at4h  55"  N. 
of  the  Hirer  Thames. 

5  "5   » 

19*408 

5©*4 

477 

44-8 

•297 

82 

8.X. 

1 

Clear  southward ;  hazy  in  the 
N.  Balloon  seen  bearing 
N.N.W. ;  moving  north- 
wards. 

5  Jo  » 

19410 

498 

468 

43-6 

•284 

78 

8.B. 

0 

... 

A  few  light  clouds  in  N.E.; 
hazy  in  N. ;  ciiTostratus 
generally  round  the  horizon. 

5  45   » 

19414 

489 

46*5 

439 

•287 

86 

B.8.B. 

0 

Cirrostratus  near  the  horizon, 
but  of  no  numerical  Talue ; 
hazy  in  the  N.  Balloon  dis- 
appeared at  5*  27". 

6    0  „ 

19414 

48*4 

464 

44** 

•290 

86 

B.8.B. 

0 

j  Cloudless. 

6  30   „ 

19*414 

484 

46*8 

45-0 

•299 

89 

B. 

0 
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Meteorological  Observations  made  at  different  Stations  in  connexion  with 
the  Balloon  Ascent  on 

Jannary  12, 1864. — Royal  Obsebvatoby,  Greenwich. 


Time  of 
'observation. 

Reading  of 

Temp, 
of  the 
dew. 
point. 

Ten- 
sion of 
va- 
pour. 

Degree 

of 
humi- 
dity. 

Direc- 
tion of 
wind. 

*2 

n 

II 

Remark*. 

Barom. 
reduced 
to8tt°F. 

Thermom. 

Dry. 

Wet. 

h     m 

in. 

0 

0 

0 

in. 

2     op.m. 

29*962 

407 

384 

35° 

•210 

84 

8.8.B. 

10 

... 

\ 

a  15    »» 

29*961 

40*1 

384 

36* 

•214 

86 

8.8.B. 

10 

... 

2  30   „ 

29961 

399 

38*2 

36*0 

-212 

87 

8.8.X. 

10 

... 

*  45    » 

29964 

39*8 

38*2 

36*1 

•213 

87 

8.8.8. 

10 

... 

30,, 

29973 

397 

381 

36*0 

•212 

87 

8.8.  B. 

10 

... 

3   15   » 

29-978 

39-1 

377 

35*9 

•211 

89 

8.8.B. 

10 

... 

3   3o    M 

29*980 

386 

37.2 

35*4 

•207 

89 

8.8.1. 

10 

... 

■  Overoast;  eirrestratus. 

3  45    » 

29983 

386 

37*3 

35-6 

•208 

90 

8.8.B. 

10 

... 

4    °   »» 

29985 

386 

373 

35-6 

*208 

I9 

S.8.B. 

10 

... 

4  15    •» 

29986    38*6 
29986    38*3 

37'3 

35-6 

*208 

89 

8.8.B. 

10 

4  30   >, 

37** 

35*2 

•205 

89 

S.8.B. 

10 

4  45    » 

29*989    38*2 

37*o 

35-3 

*2o6 

90 

8.8.B. 

10 

.,. 

5     0M 

29*9981  387 

37*2 

357 

•209 

90 

8.8.E. 

10 

... 

/ 

April  6,  1864. 

Royal  Obseevatoby,  Gai 

fflirw 

ICE. 

2    op.m. 

30*070 

44*8 

41-8 

38*2 

23I 

78 

If.If  E. 

10 

0 

\ 

a  15   •» 

30*070 

450 

4**3 

39*1 

•238 

64 

lt.H.B. 

10 

O 

a  3°   *» 

30*069 

44*9 

421 

38-8 

•236 

80 

Jf.W.E. 

10 

O 

*  45    •• 

30*065 

449 

42-1 

38-8 

•236 

80 

N.R.B. 

10 

0 

3     0   » 

30*056 

45-0 

42*2 

38-9 

•237 

79 

N.B.B. 

10 

O 

3  *5    » 

30*056 

447 

41  *8 

383 

•231 

79 

If.B.E. 

10 

O 

3  3o   t. 

30*057 

450 

42*2 

35'? 

•237 

I9 

N.K.E. 

10 

O 

3  45   ■» 

30*056 

449 

42*0 

38-6 

**34 

80 

N.K.B. 

10 

O 

Overcast;   a  few  drops  of 
'     fine  rain  at  4*  20". 

4    0   » 

30055 

450 

4**3 

39*  1 

•238 

76 

N.N.B. 

10 

O 

4->5    » 

30057 

44*8 

421 

389 

•237 

80 

M.N.B. 

10 

O 

4  30    H 

30*055 

45*' 

42-1 

386 

•234 

79 

K.B.B. 

10 

O 

4  45    « 

30055 

456 

42*6 

39*o 

•238 

79 

5.M.B. 

10 

O 

5    0   « 

30053 

44-8 

4*5 

37*8 

•227 

76 

H.H.B. 

10 

O 

5  '5    » 

30053 

447 

4' '4 

37*5 

•225 

76 

K.K.B. 

10 

2 

5Jo» 

30*054 

44*3 

41*2 

37*6 

•227 

77 

V.B.B. 

10 

2 

5  45   » 

30*054 

44-2 

416 

38-5 

**33 

80 

H.H.B. 

10 

2 

6    0   „ 

30*054 

44*1 

4'*5 

38*4 

•232 

80 

H.H.E. 

10 

ft 

/ 

June  13,  1864. 

Royal  Obsebvatoby,  Gbj 

RENT* 

nen. 

6    op.m. 

29*476 

61*9 

5**3 

44*0 

•288 

5* 

O 

...  i 

3ky  cloudless,  excepting  a 
small  patch  of  cirrocumulu* 
in  the  N.K. 

7    0   » 

29*480 

59*0 

522 

46*2 

3'3 

62 

O 

...  1 

Walloon  seen  at  7k  7"*  moving 
due  S. 

7  15   » 

29*481 

58*2 

52*0 

46*2 

•313 

65 

0 

...  i 

Cloudless.  Balloon  still  ra- 
pidly moving  to  the  E„ 
veering  in  a  slight  degree 
to  the  S. 

7  30   •» 

29-484 

572 

512 

457 

•307 

65 

O 

...  ( 

Cloudless.  Balloon  last'  seen 
at  7h  23". 

7  45   »» 

29-486 

565 

507 

45*4 

•304 

67 

O 

... 

\ 

8    0   „ 

29487 

55'9 

$i 

45*5 

305 

64 

O 

8  15    ,, 

29*488 

54*9 

42*6 

•273 

64 

O 

... 

►  Cloudless. 

8  30   »• 

29*498 

53'' 

48*4 

429 

•276 

70 

O 

8  45    » 

29-498 

52*8 

482 

43*6 

•284 

7i 

O 

9    0   „ 

29.499 

52-8 

48*2 

436 

'284 

7i 

O 

... 

fart  hu  V    1 0  OXJ 1  P 
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REPORT — 1864. 


Meteorological  Observations  made  at  different  Stations  in  connexion  with 
the  Balloon  Ascent  on 

June  20, 1864. 
Beeston  Observatory. 


Reading  of 

Temp, 
of  the 
dew- 
point. 

Ten- 

Degree 

of 
humi- 
dity. 

*2 

* 

Time  of 
obeenration. 

Barora. 
reduced 
to3S°F. 

Thennom. 

trion  of 

pOttT. 

Direc- 
tion of 
wind. 

n 

<  0 

lUnmfa. 

Dty. 

Wet. 

h    m 

in. 

e 

e 

0 

in. 

4  35  P-**- 

29949 

680 

601 

53*9 

•416 

60 

... 

10 

4  4°   » 

19-949 

680 

601 

53'9 

-416 

60 

... 

10 

4  45   u 

19947 

680 

6o*i 

53*9 

•416 

60 

... 

10 

4  5o   »■ 

19947 

677 

6o-o 

53*9 

-416 

61 

... 

10 

4  55    »» 

19-946 

676 

6o-i 

54'* 

•411 

61 

... 

? 

5    0   t» 

*9'945 

67*4 

59*9 
59i 

54*' 

•419 

61 

... 

5    5   » 

*9*943 

67-1 

54* ' 

•419 

61 

6 

... 

Considerable    tweaks   in  the 

5  'o   it 

19943 

67*0 

6o*o 

54*4 

4*4 

64 

... 

7 

cloud*. 

5  15   » 

19944 

667 

59-8 

54* 

'4*1 

64 

... 

7 

5  *o   » 

*9*939 

663 

597 

54*3 

•411 

66 

... 

7 

5    *5     n 

19941 

660 

596 

54*3 

•411 

66 

... 

7 

5JO      « 

19-941 

656 

59*5 

54'5 

•4*5 

69 

... 

7 

5  35    ** 

19-941 

653 

59-* 

54* 

•411 

68 

... 

7 

5  4o   » 

19-941 

657 

596 

54*5 

•4*5 

68 

... 

8 

5  45    i* 

19-941 

660 

S9'l 

54'* 

•411 

67 

... 

8 

5  5o   »» 

19939 

663 

598 

54*5 

•4*5 

66 

... 

9 

5  55    .. 

6  0   „ 

19-939 

663 

598 

54*5 

'4*5 

66 

... 

9 

19941 

66-i 

597 

54" 

•419 

67 

... 

9 

6    5    »» 

19.940 

66*0 

59*5 

54* 

•411 

66 

... 

9 

6  10   „ 

19-940 

*57 

59'3 

54*o 

•418 

67 

... 

9 

6  "5    t$ 

19938 

65-7 

59*3 

54'° 

-418 

67 

... 

10 

6  10   „ 

19938 

655 

59'* 

54° 

•418 

67 

... 

10 

1 

6  25    » 

*9*937 

65*3 

591 

54*i 

•419 

68 

... 

10 

i 

6  30  „ 

19-938 

65-0 

59-0 

541 

•419 

68 

... 

10 

... 

At  6h  19"  the  balloon  was  ex- 

* 35   ». 

29933 

647 

58*9 

540 

-418 

69 

... 

10 

... 

actly  opposite  this  obsero- 
toiy  (Beeston),  a.m. 
At  6h  3  3m  sand  thrown  out  and 
the  balloon  rose  i°. 

6  40   „ 

19930 

647 

586 

53*4 

•409 

67 

... 

10 

At  6h  38"  balloon  exactly  om 
WoUaston  Hall,  altitudeis0 

... 

6  45   •» 

19*919 

647 

584 

5*7 

399 

66 

... 

10 

... 

At  oh  41"  balloon  disappeared 
in  clouds  in  the  NJJJE. 

6  50   „ 

19919 

647 

58-4 

5*7 

'399 

66 

... 

10 

. 

«  55   h 

19-917 

648 

5!'4 

531 

•404 

66 

... 

10 

7    0    w 

19915 

648 

58-4 

53'i 

•404 

66 

... 

10 

7    5   •> 

19*911 

64-6 

sl* 

53o 

•403 

67 

... 

10 

7  10   n 

19*911 

646 

58-i 

518 

•400 

66 

... 

10 

7  15   »» 

19919 

64*3 

58-i 

5*9 

•401 

66 

10 

7  *o   t» 

19919 

64*1 

58-i 

53#I 

•404 

7* 

... 

10 

7  *5    » 

19-917 

64-0 

581 

53*1 

•406 

68 

... 

10 

7  3°   » 

19*918 

638 

580 

53* 

'406 

70 

... 

9 

8  3°   »» 

19*918 

63*0 

57-4 

516 

397 

69 

... 

9 

9©,, 

19*913 

61*4 

57'5 

53* 

•406 

73 

... 

9 

9  30   „ 

19899 

61*0 

57*5 

537 

*4<3 

74 

... 

9 

10  10   „ 

19881 

617 

57*1 

530 

•403 

74 

... 

9 

Digitized  by 


Google 


ON  NINB  BALLOON  ASCENTS  IN  1863  AND  1864. 


825 


Meteorological  Observations  made  at  different  Stations  in  connexion  with 
the  Balloon  Ascent  on 


June  27, 

1864.- 

— Blackheath. 

Time  of 

Reading  of 

Temp, 
of  the 

Ten- 
sion of 

Degree 
of 

Direc- 
tion of 

It 

* 

Remarks. 

Berom. 

Thennoin. 

reduced 
toW°F. 

Dry. 

Wet. 

point. 

pour. 

dity. 

wind. 

a 

It 

h     m 

in. 

0 

0 

0 

in. 

6  15  p.m. 

30*045 

60-4 

537 

479 

*334 

63 

Wi.W. 

9 

Nearly  overcast 

6  30    „ 

30045 

6o*o 

5*-8 

464 

•316 

61 

7 

Blue  increasing  above,  cumuli 

surrounding. 
1  Cumuli  and  curoulostratus 
J      in  the  east 

6  40   M 

30*045 

6o-o 

52*6 

46*0 

•311 

60 

9 

... 

6  5°   » 

30*045 

6o*o 

5*'5 

45'9 
468 

•309 

60 

9 

... 

7     0   » 

30*045 

6o-i 

53' 

•321 

62 

7 

7    10    »! 

30*045 

6o-o 

5»'5 

45'9 

•309 

60 

7 

7  *o   »t 

30*046 

585 

52-2 

46*1 

•312 

62 

5 

Zenith  clear;  cumuli  all  round. 

7  3o   u 

30*046 

5**5 

47-2 

*3*5 

66 

3 

7  40   »» 

30*040 

58-3 

52-0 

46-4 

•316 

65 

5 

7  50   »» 

30*037 

58*2 

521 

467 

•319 

66 

6 

... 

] 

8    0   „ 

30*035 

58*2 

52-3 

47*0 

•323 

67 

6 

V  Cumulus  and  cirrocumulus. 

8  10   „ 

30*028 

57*9 

52-0 

467 

•319 

67 

7 

... 

J 

8  20   „ 
8  30   „ 

30*028 
30*028 

574 
56-5 

5r8 
517 

468 
47*4 

•321 
*3»8 

67 

72 

8 
3 

... 

Zenith  particularly  clear. 
Zenith  perfectly  clear ;  clouds 

in  N. 
(  Cumulus  and  cirrocumulus 

in  the  zenith;  cumulus  in 

8  40   „ 

30*028 

561 

510 

46*2 

3*3 

70 

5 

i      the  N. ;  cumuloetratus  in 

*  5°   » 

30*027 

the  E.,  and  clear  in  the  S. 

h     and  S.E. 

Au 

gUSt    4 

29,  1864 

RoTAL  OB8J 

BRVAT 

ort,  Greenwich. 

3    op.m. 

29-877 

77*5 

62-1     5 14 

•379 

40 

8.W. 

0 

] 

3  15    » 

3  30    » 

29*877 
29-877 

77-0 
75*5 

61*7 
6r6 

51-6 

•374 
•382 

40 

44 

8.W. 
8.W. 

::: 

\  light  high  cirrus. 

3  45    » 

29879 

74*7 

614 

5'-* 

•385 

45 

8.8.W. 

J 

4    °   ,. 

29-879 

73*8 

60*3 

504 

-366 

44 

S.W. 

0 

4    6  10s 

... 

... 

... 

... 

Balloon  seen  to  rise  from  the 
Crystal  Palace  grounds. 

4  '5    » 

29*881 

73*4 

597 
58-5 

% 

*35Z 

43 

8.S.W. 

5 

4  30   „ 

29*873 

7**4 

•366 

43 

8.8.W. 

5 

440     n 

... 

... 

... 

Estimated  place  of  balloon  8. 
of  Woolwich. 

4  45    » 

29*873 

72-0 

576 

468 

•321 

4i 

S.8.W. 

4 

5    °    »» 

29*870 

71*0 

WS 

47-1 

'3*5 

4* 

8.8.W. 

3 

0 

5     1    h 

Through  a  30-in.  achromatic 
telescope,  the  several  parts 
of  the  grapnel,  connectinff- 
rope,  netting,  &c.  could  be 
distinctly  seen;  and  Mr. 
Qlaisher  could  also  be  seen 
at  one  end  of  the  car  (pro- 
bable distance  from  Green- 
wich 8  miles).  From  5*  im 
to5h6«+.  The  balloon  ro- 
tated in  the  direction  8.W., 
N.E.,  in  cj« 

Sand  was  thrown  out  several 

5     7   »» 

...... 

... 

... 

... 

... 

... 

... 

times  from  5*  7"  to  5*  i2m. 

Another  revolution  of  bal- 

loon S.  W.,  N.E.,  in  $m. 
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REPORT 1864. 


Meteorological  Observations  made  at  different  Stations  in  connexion  with 
the  Balloon  Ascent  in 

August  29, 1864  (continued). — Royal  Observatory,  Greenwich. 


Time  of 
observation. 

Reading  of 

Temp, 
oftbe 
dew- 
point. 

Ten- 
•ion  of 
va- 
pour. 

Degree 

humi- 
dity. 

Direc- 
tion of 
wind. 

"82 

n 

3 

1 

0 

"5 

Barom. 

reduced 
to3S°F. 

Thennom. 

Remarks. 

Dry. 

Wet. 

h     m 

I   ii  p.m. 

5   15    M 

5  17    .1 

5     «      !» 

5  *7   » 

5  %o   ., 
5  3i    ., 

5  45    v 

6  0   „ 

in. 
19*869 

19*871 

19875 
19875 

0 
699 

696 

68-6 
67'5 

0 
5«-3 

58l 

57-5 
57-0 

0 
49*4 

49*3 

488 
487 

in. 

*353 

*3S* 

345 
344 

48 
49 

49 

50 

8.8.W. 
8.8.W. 

8.8.W. 
8.S.W. 

::: 

... 

0 

Grapnel  still  visible,  but  00a- 
necting  -  rope    not    distin- 

Sand  thrown  out.       [guished. 

Mr.  Coiwell  visible  in  ring. 

Balloon  descending ;  gas  being 
let  off  rapidly ;  balloon  quite 
flaccid. 

Moving  northwards  ;  still 
seen  through  mist,  appa- 
rently over  Essex  Marshes, 
far  beyond  North  Woolwich. 

The  zenith  is  almost  entirely 
free  from  clouds. 

Balloon  down;  grapnel  caught; 
balloon  ierked  over.  The 
place  of  descent  was  observed 
to  be  not  far  from  the  Essex 
bank  of  the  river,  and  was 
estimated  near  Purfleet,  or 
perhaps  further  on  near  bank 
opposite  to  Nortbfleet 

Light  clouds  near  horizon. 

Cloudless,  with  the  exception 
of  a  few  light  clouds  in  the 
S.  and  S.E. 

August  29,  1864. — Blackheath. 

1    op.m. 
1    0   „ 

a  30   f* 
30,, 

3  Jo   »» 
3  »o    . 

3  3o   » 
3  4o   „ 

3  5o   », 
4©„ 

4  10   „ 
4  »o   „ 
4  30   „ 
4  40   „ 

4  5°   » 

5  0   ». 
5  »°   „ 
5  »o   „ 
5  3o   „ 
5  4o   „ 

5  5°   » 

6  0   „ 

*9*944 
19950 
19950 
1995c 

19-950 
19950 

1995c 
19-950 
19950 
19950 
19950 
19950 
19950 
19950 
19-950 
19940 
19940 
19940 
19940 
29-940 
19940 
19-940 

711 

746 

74*" 
73-6 

73-0 
73'6 

73-1 
716 
71*1 
718 
71-0 
70-9 
70-8 

707 
70-4 
70-2 
699 
688 
68-6 
68-5 
68-0 
67'5 

58-4 
61-9 
616 
611 

611 
61*3 

6i*o 

60-7 
60*5 
60*3 
6o*o 
6o*o 
590 
59-1 
594 
595 
594 
590 
59-0 
590 

5»-3 
58-0 

487 
545 
54' 
537 

513 
5*4 
51*0 
5r8 
518 
51-6 
516 
516 
498 
50-1 
51-0 
511 
5'-3 
5'*3 
5»'5 
5"*5 
5o7 
504 

•344 
'4*5 
•419 

•413 

*393 
•394 

•388 
•385 
385 
•381 

•381 
•381 
358 
•364 

'374 
377 
•378 
•378 
381 
•381 
•370 
366 

45 
5o 
50 
5o 

48 
48 

48 
48 
49 
49 
5o 
5o 
48 
48 

50 
5* 
5* 
53 
54 
54 
53 
54 

W.bjB. 

w.bys. 
w. 
w. 

w.  by  8. 
w.  by  s. 

8.W. 

8.W. 

8.W. 

8.W. 

B.W. 

8.8.W. 

8.8.W. 

8.8.W. 

8.8.W. 

8.8.W. 

8.8.W. 

8.8.W. 

8.8.W. 

a.t.W.  by  8. 

■•■.**.  by  ■. 

■•■.w.  by  ■. 

7 
3 
3 
3 

4 
4 

4 
4 
5 
7 
4 
4 
3 
1 
1 
1 
1 
1 
0 
0 
0 
0 

0 

... 
0 

0 
0 

Cirrus,  cumulus,  cirrostratus, 

and  cumulostratus. 
Cumulus  and  cirrostratus  in 

horizon ;  clear  in  zenith. 
Detached    cirrocumulus    and 

cirrostratus;  c'ear  in  zenith. 
Clear  in  zenith ;  cirroeuinulus 

in  horizon. 

'Clear  in   zenith,  with   the 
<       exception    of  a   cirrocu- 
mulus cloud. 

.  Cirrostratus  and  cumulus. 

i 

Cirrostratus  and  cirrocumu- 
¥     lus. 

Cirrus  in  horizon. 

1  Clear  above ;  cirrostratus  in 
/     the  horizon. 

1  A  few  light  cirrus  clouds  in 
1      horizon. 

Sky  looks  misty. 
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DREDGING  ON  THE  COAST  OF  SHETLAND.  827 

Further  Report  on  Shetland  Dredging*. 

By  J.  GwYN  JBFPBBY8,  F.R.S. 

The  dredging-expedition  this  year  occupied  nearly  three  months.  A  relation 
lent  me  his  yacht,  and  I  had  every  reason  to  be  satisfied  with  the  master  and 
crew,  who  did  all  in  their  power  to  promote  the  object  of  the  expedition. 
The  master  had  been  my  dredger  on  the  last  occasion ;  and  I  this  time  en- 
gaged in  that  capacity  Archibald  McNab,  of  Inverary,  who  had  formerly  been, 
employed  by  the  late  Mr.  Barlee  and  myself  in  dredging  on  the  west  coast  of 
Scotland  and  that  part  of  Shetland  which  we  now  visited.  McNab  evidently 
took  a  great  interest  in  the  work,  and  I  cannot  speak  too  highly  of  his  conduct* 
I  had  also  extra  hands  to  assist  in  dredging.  Mr.  Waller  and  Mr.  Peach 
were  my  companions ;  and  both  most  ably  and  zealously  cooperated  with  me 
in  this  last  invesligation  of  the  marine  invertebrate  fauna  of  the  Shetland 
Isles.  The  cost  of  the  expedition  (exclusive  of  travelling  and  personal  ex- 
penses) was  about  £220,  towards  which  £15  was  granted  by  the  Association. 

But  the  weather  was,  as  usual,  unpropitious.  We  found,  to  our  disappoint- 
ment, that  in  this  year  the  beginning  of  May  was  fine,  and  that  time  we  just 
missed.  The  rest  of  May  and  all  June  were  more  or  less  stormy.  The  second 
week  in  July  was  more  favourable  than  any  other  part  of  the  season.  The 
variability  of  the  weather  in  this  district  is  very  great,  and  no  year  is  alike 
in  that  respect.  The  fishermen  say  that  they  never  could  depend  on  any 
particular  month  in  previous  years  as  the  finest  or  best  suited  for  their 
work ;  and  they  told  me  that  this  season  was  the  worst  they  had  experi- 
enced for  the  last  twenty  years.  However,  we  continued  to  get  some 
dredging  (on  an  average  one  or  two  days  in  each  week) ;  and  altogether  we 
were  not  unsuccessful,  owing  in  a  great  measure  to  having  so  much  time 
at  our  disposal.  The  stations  which  we  revisited  this  year,  and  made  our 
head-quarters,  were  the  Whalsey  Skerries  and  Balta,  both  exceedingly  well 
adapted  for  the  exploration  of  the  eastern  side  of  the  Shetland  sea-bed.  It 
would  of  course  be  desirable  to  explore  also  the  western  side,  although  that 
has  partially  been  done  by  Mr.  McAndrew.  Perhaps  he,  or  some  other  zoolo- 
gist, will  at  a  ftiture  time  complete  this  part  of  the  investigation. 

The  most  interesting  species  of  Mollusca  obtained  on  this  occasion  were 
Kellia  cycladia,  Trochus  amabilis,  Margarita  elegantula,  Rissoa  Sarsi,  JR.  Jef- 
frey #i,  Eidirna  stenostoma,  Cerithiopsis  costulata9  Nassa  halideti,  Mangdia  niva- 
lis, Cylichna  alba,  a  new  species  of  Amphisphyra  (which  I  propose  to  call 
expansa  and  will  presently  describe),  Clio  return,  and  C.  infundibulum.  The 
Nassa  haliaeti  is  described  and  figured  in  Hornes's  valuable  monograph  on  the 
miocene  shells  of  the  Vienna  Basin,  under  the  name  of  Columbetta  corrugata, 
Bonelli,  who  seems  to  have  considered  it  the  same  as  the  Buccinum  corruga- 
tion of  Brocchi.  I  do  not  know  Bonelli's  work ;  but  the  Buccinum  corrugatum 
of  Brocchi  ('  Conchiologia  fossile  Subapennina,'  torn.  ii.  p.  652,  tab.  15. 
fig.  16)  is  certainly  not  our  shell.  Brocchi  refers  his  species  to  the 
Buccinum  stolatum  of  Eenier,  an  Adriatic  shell,  which  the  latter  mistook  for 
the  species  of  that  name  described  by  Gmelin,  and  which  is  a  native  of  Tran- 
quebar.  Our  species  does  not  belong  to  the  genus  Cithara  of  Schumacher, 
as  I  had  at  first  supposed ;  but  it  is  remarkably  interesting  as  being  identical 
with  a  miocene  species,  which  has  not  reappeared  or  been  detected  in  the 
pliocene  formation,  and  therefore  might  naturally  be  supposed  to  have  become 
extinct.  I  lately  took  an  opportunity  of  showing  both  the  recent  and  fossil 
shells  to  Mr.  Henry  Adams ;  and  his  skilful  and  practised  eye  could  not  detect 
any  difference  between  them. 
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Isocardia  cor,  Natica  monilifera,  N.  sordida,  and  Defraneia  gracilis  occurred 
in  a  living  state.  These  have  been  usually  regarded  as  southern  forms ;  and 
the  last  two  are  not  in  Loven's  Catalogue.  All  are  conspicuous  and  well- 
known  species;  and  I  hava  selected  them  from  many  others  in  the  same 
category  to  show  the  wide  range  of  their  distribution.  The  first  (Isocardia 
cor)  is  not  uncommon  in  the  newer  glacial  deposits  near  Chriatiania,  and  is 
associated,  with  species  some  of  which  exist  at  present  only  within  the  arctic 
circle. 

In  one  of  my  former  Reports  I  noticed  that  the  marine  fauna  of  Shetland 
is  in  the  main  Scandinavian.  This,  indeed,  would  be  the  natural  inference 
from  the  geographical  position  of  these  isles.  But  it  has  undoubtedly  also 
a  southern  character,  and  includes  many  species  which  inhabit  the  Mediter- 
ranean. Some  naturalists,  who  appear  not  to  have  studied  the  question  in 
all  its  bearings,  ascribe  this  southern  element  to  the  influence  of  the  Gulf- 
stream.  I  cannot  help  repeating  what  I  have  already  urged  elsewhere*,  that 
the  eastern  coasts  of  Shetland  are,  so  far  as  can  be  ascertained,  quite  exempt 
from  the  operation  and  effect  of  this  mighty  "  river  in  the  ocean."  No  seeds 
of  tropical  plants,  no  Ianthinaz,  Spirula,  exotic  kinds  of  Teredo,  VeleUa,  or 
other  pelagic  animals  which  usually  accompany  the  course  of  the  Gulf -stream 
have  ever  bean  found  on  any  part  of  these  coasts.  The  only  driftwood  which 
has  been  observed  floating  in  the  sea,  or  cast  ashore  by  the  waves — and  in 
this  treeless  district  every  kind  of  wood  is  much  sought  after — consists  of 
Norwegian  fir-trees,  often  with  their  roots,  and  drilled  by  the  same  species 
of  Teredo  (T.  megotara  or  nana)  that  attacks  piles  and  fixed  wood- work,  as 
well  as  boats,  equally  in  the  harbours  of  East  Shetland  and  Norway.  Besides, 
another  consideration  must  not  be  lost  sight  of,  viz.  that  the  Mediterranean 
fauna  is  quite  independent  of  the  Gulf-stream ;  and  a  glance  at  Maury's 
chart  will  show  that  the  direction  of  its  course,  or  of  the  "drift"  which 
may  have*  been  mistaken  for  it,  off  the  western  coasts  of  Europe  and 
Africa  (including  the  entrance  to  the  Straits  of  Gibraltar)  is  entirely  south- 
ward,  and  forms  in  fact  the  return-current.  The  present  distribution  of 
marine  life  in  the  European  seas  must  be  traced  in  some  other  way,  and  with 
reference  to  geological  conditions.  Palaeontologists  are  well  aware  that  many 
kinds  of  Mollusca  which  still  inhabit  the  Mediterranean,  but  not  our  seas, 
left  their  remains  on  the  area  that  now  constitutes  the  eastern  coasts  of 
England,  perhaps  at  a  period  long  antecedent  to  the  origin  of  the  Gulf-stream. 
Several  species  of  Mollusca,  which  may  be  termed  southern  forms,  likewise 
occur  on  the  Dogger  Bank  and  the  coasts  of  Yorkshire  and  Northumberland ; 
and  among  them  may  be  enumerated  Trochus  miUeyranus,  Scalaria  Turtoni, 
Natica  sordida,  Murex  erinaceus,  Defraneia  brachystoma,  and  Pleuroioma  teres. 
To  these  may  be  added  a  fine  Echinoderm  lately  captured  off  Scarborough, 
which  had  not  before  been  observed  so  far  north,  viz.  Echinus  meh,  var.  Sar- 
dica.  It  is  not  uncommon  in  the  south  of  Europe ;  but  I  believe  it  is  only 
known  as  British  through  Mr.  Peach  having  discovered  it,  some  years  ago,  on 
the  Cornish  coast. 

Other  branches  of  marine  zoology,  in  connexion  with  the  Shetland  dredg- 
ings,  have  been  worked  out  by  skilful  and  experienced  naturalists ;  and  when 
I  mention  their  names  and  the  departments  which  they  have  undertaken,  the 
members  of  the  Association  will  doubtless  be  satisfied  that  full  justice  has 
been  done  to  these  explorations.  Reports  or  lists  will  be  presented  by  Mr. 
Alder  as  to  the  Nudibranchs,  Tunicata,  and  Polyzoa,  by  Mr.  Spence  Bate 
aid  the  Rev.  A.  M.  Norman  on  the  Crustacea,  by  Dr.  Baird  on  the  Annelids, 
*  '  British  Conchology,'  Introduction,  p.  xcviii. 
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by  Mr.  Norman  on  the  Echinodermata,  by  Mr.  Peach  also  on  the  last-named 
class  as  well  as  the  Polyzoa,  by  Professor  Allnian  on  the  Hydrozoa,  by  Mr. 
Brady  on  the  Foraminifera,  and  by  Dr.  Bowerbank  on  the  Sponges*.  Such 
a  division  of  labour  has,  I  think,  had  the  effect  of  increasing  the  result,  and 
making  the  whole  more  complete  and  valuable. 

I  have  been  enabled  by  means  of  this  expedition  to  confirm  my  former  ob- 
servations, embodied  in  the  last  Report,  with  respect  to  the  nature  of  the 
sea-bed  which  has  been  thus  explored,  and  to  certain  physiological  and 
geological  conditions.     To  these  may  be  now  added  some  further  remarks. 

More  quasi-fossil  shells  were  dredged,  and  for  the  first  time  in  this  district 
Lepeta  coca,  dead,  but  apparently  as  fresh  as  any  Scandinavian  specimen.  A 
perfect  specimen  of  BhynckoneUa  psittacea  was  also  obtained  at  a  depth  of 
86  fathoms ;  but  it  had  two  tell-tale  associates.  One  was  Pecten  Islandicus, 
and  the  other  Bpirorbis  granulatus,  var.  keterostropTia,  of  much  larger  size 
than  specimens  of  the  same  Annelid  from  the  southern  coasts  of  England ;  the 
Spirorbis  was  also  dead,  and  covered  both  the  BhynckoneUa  and  Pecten.  8. 
granulates  has  not  been  found  in  a  living  state  north  of  the  Hebrides,  so 
far  as  I  have  been  able  to  discover.  This  appears  to  have  been  one  of  the 
numerous  relics  of  the  glacial  or  post-glacial  epoch ;  it  is  an  inhabitant  of 
shallow  water,  and  affords  another  confirmatory  proof  of  my  hypothesis  that 
the  Shetland  sea-bed  has  sunk  considerably  during  a  comparatively  recent 
period. 

It  seems  to  me  as  if  shells  belonging  to  the  same  species,  that  are  common 
to  the  littoral  and  deep-water  zones,  attain  a  greater  size  and  thickness 
in  the  former  than  in  the  latter  habitat.  Such  are  Venus  gallina,  TeUina 
fabula,  Mactra  solida  (compared  with  its  variety  elliptica),  Tectura  virginea, 
Rissoa  Alderi  (R*  soluta  of  Forbes  and  Hanley,  but  not  of  Philippi),  Trochus 
zuyphinus,  T.cinerarius,  T.  tumidus,  and  Buccinum  undatum  compared  with  its 
variety  Zetlandica.  Mr.  Jordan  informs  me  that  he  has  observed  the  same 
difference  with  regard  to  specimens  of  Pandora  inceqwvalvis  and  its  variety 
obtusa,  Tectura  virginea,  and  Chiton  discrepans,  which  he  has  lately  taken  on 
the  shore  and  dredged  off  the  Channel  Isles.  More  extensive  observations 
are  unquestionably  desirable,  if  not  necessary,  before  this  proposition  can  bo 
substantiated ;  but  it  has  been  abundantly  proved  by  the  researches  of  Dr. 
Davy,  Forchhammer,  and  Bischof  that  the  quantity  of  carbonate  of  lime  held 
in  solution  by  sea-water,  and  from  which  shells  are  secreted,  occurs  chiefly 
along  coast-lines,  being  derived  from  terrestrial  sources,  and  brought  down 
to  the  sea  by  rivers,  streams,  and  the  washings  of  rain  and  waves.  This 
would  give  a  reason  for  littoral  shells  being  more  solid  than  those  from  deep 
water;  and  possibly  the  greater  abundance  of  food  in  the  former  than  in  the 
latter  case  might  account  for  the  increase  of  bulk. 

I  noticed  in  the  last  Eeport  that  living  Mollusca  taken  by  the  dredge 
from  considerable  depths,  and  placed  in  a  shallow  vessel  of  water  drawn  from 
the  shore,  did  not  appear  to  be  in  the  slightest  degree  affected  by  the  sudden 
change  of  bathymetrical  conditions.  I  wish  to  qualify  this  statement,  and 
at  the  same  time  to  record  a  further  observation.  It  is  quite  true  that  the 
Mollusca  in  question  were  lively  and  active  in  their  new  habitat ;  but  those 
which  were  of  the  univalve  kind  exhibited  a  peculiarity  and  habits  with 
which  I  was  much  struck.  All  of  them,  on  being  placed  in  the  vessel,  tried 
to  escape  from  the  bottom,  and  quickly  found  their  way  up  the  sides  to  ihe 
open  air ;  some  floated  with  the  sole  of  the  foot  uppermost,  and  the  shell 
downwards.    Now  it  is  very  certain  that  in  their  native  habitat,  at  a  depth 

*  These  lists  will  be  given  in  the  next  volume  of  Reports, 
1864.  z 
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of  nearly  500  feet,  these  molluaks,  which  are  ground-dwellers  and  hare  no 
means  of  rising  to  the  surface  of  the  sea,  could  not  have  floated  in  this  way, 
or  even  had  time  or  an  opportunity,  since  they  were  taken  up  from  the  depths 
of  the  ocean,  to  acquire  such  a  habit  Was  it  instinct?  If  so,  when  was 
it  implanted  ?  Another  met  worthy  of  notice  is  the  eagerness  which  they 
displayed  to  escape  out  of  the  water  and  to  breathe  the  open  air.  One  would 
have  supposed  that  the  water  at  the  bottom  of  the  ocean  was  much  less 
aerated  or  oxygenated  than  that  on  the  shore,  and  that  the  molluaks  would 
have  supplied  their  gills  more  copiously  in  surfeoe-water  with  the  requisite 
element.  But  exactly  the  contrary  has  been  ascertained  by  some  experiments 
conducted  on  board  the  French  surveying-ship  '  Bonite ' ;  and  it  is  now 
clearly  established  that  the  quantities  of  atmospheric  air  increase  with  the 
depth.  According  to  Dr.  Wallich,  in  an  admirable  chapter  of  his  '  North 
Atlantic  Sea-bed/  entitled  "  The  Bathymetrical  limits  of  life  in  the  Ocean," 
the  proportion  of  gaseous  matter  taken  up  by  water  is  very  greatly  increased 
under  an  increase  of  pressure,  all  gases  (especially  oxygen  and  hydrogen) 
being  easily  compressible  and  becoming  fluid  under  a  comparatively  slight 
pressure.  We  but  imperfectly  understand  the  mode  in  which  the  solution  of 
atmospheric  air  in  sea- water  is  brought  about ;  but  the  tendency  of  fluids  to 
pbsorb  gaseous  bodies  is  constant  under  all  circumstances,  and  the  quantity 
which  they  are  capable  of  appropriating  increases  with  pressure.  It  therefore 
follows  that  the  deeper  the  stratum  of  water,  the  greater  must  be  the  amount 
of  gaseous  matter  held  in  solution  by  it.  For  a  more  detailed  explanation  of 
this  problem  I  must  refer  to  the  work  above  cited.  I  can  now  understand 
why  deep-water  mollusks  do  not  find  in  the  surface-water  the  *ame  supply 
of  atmospheric  air  as  they  had  been  accustomed  to,  and  why  they  creep  out 
of  it  into  the  open  air  to  avoid  a  sensation  which  we  should  call  stifling  or 
suffocation. 

I  will  conclude  with  extracts  from  the  works  of  two  great  and  pleasant 
writers,  which  relate  to  the  subject-matter  of  this  Eeport.  We  will  first  hear 
Professor  Edward  Forbes : — 

"  I  can  speak  personally  as  to  the  pleasure  of  such  explorations,  the  more 
to  be  esteemed  since  in  these  days  there  are  few  countries  so  entirely  new  as 
to  warrant  the  traveller's  boast  that  he  is  the  first  educated  man  to  visit 
them  and  to  discover  their  wonders.  But  beneath  the  waves  there  are  many 
dominions  yet  to  be  visited,  and  kingdoms  to  be  discovered;  and  he  who 
venturously  brings  up  from  the  abyss  enough  of  their  inhabitants  to  display 
the  physiognomy  of  the  country  will  taste  that  cup  of  delight,  the  sweetness 
of  whose  draught  those  onlj  who  have  made  a  discovery  know."  ('  The 
Natural  History  of  the  European  Seas,'  p.  11.) 

Professor  Kingsley  comes  next  and  last.  He  says,  with  equal  truth, 
that  there  is  a  mysterious  delight  in  the  discovery  of  a  new  species ;  but  he 
thinks  "  the  pleasure  is  too  great ;  that  it  is  morally  dangerous,  for  it  brings 
with  it  the  temptation  to  look  on  the  thing  found  as  your  own  possession,  all 
but  your  own  creation;  to  pride  yourself  on  it,  as  if  God  had  not  known  it 
for  ages  since, — as  if  all  the  angels  in  heaven  had  not  been  admiring  it,  long 
before  you  were  born  or  thought  of."    (« Glaucus/  p.  28.) 

Description  of  a  New  Species  of  Amphisphyra*, 
Amphisphtba  -sxPAKBAf,  Jeffreys. 
Body  gelatinous,  clear  white,  sprinkled  all  over  with  minute  black  specks. 
*  Shaped  at  both  ends  like  a  mallet.  t-  Spread  out. 
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Snout  broad,  bilobed  in  front. 

Eyes  none. 

Foot  oval,  cloven  in  front,  "with  a  large  triangular  expansion  or  ear-shaped 

process  at  each  side  of  this  part,  widely,  deeply,  and  evenly  forked 

behind. 
Ovary  yellowish  brown. 
Shell  barrel-shaped,  but  much  narrower  at  the  top  than  the  bottom  (wheW 

it  is  considerably  expanded),  thin,  nearly  transparent,  and  slightly 

prismatic. 
Sculpture  apparently  smooth,  but  exhibiting  under  the  microscope  a  few 

slight  and  indistinct  spiral  striae. 
Colour  white,  except  the  apex  or  nucleus,  which  is  horn-colour. 
Spire  truncated. 

Suture  deep  or  channelled,  and  somewhat  angulated. 
Whorls  three  and  a  half,  rapidly  increasing;  the  first  is  nipple-shaped,  and 

projects  beyond  the  rest. 
Mouth  pear-shaped,  upper  corner  not  quite  reaching  to  the  spire;   base 

spread  out  and  rounded. 
Outer  Up  thin  and  flexaous. 

IHTlar-fip  folded  outwards,  at  first  straightish,  and  afterwards  curved. 
Umbilicus  narrow  and  groove-like,  formed  by  the  reflexion  of  the  pillar-lip. 
Length,  0  -215 ; .  breadth,  0  -185. 

Habitat.  Shetland,  in  muddy  sand,  82  fathoms,  fifty  miles  S.S.E.  of  the 
Whalsey  Skerries ;  and  on  a  sandy  bottom  called  the  "  Haddock  ground," 
43  fathoms,  at  a  distance  of  about  five  miles  from  the  shore  between  the 
Skerries  and  Fetlar  Island.  One  living  specimen  was  dredged  in  each  of 
these  places,  and  a  dead  shell  also  in  the  former ;  it  appears,  therefore,  to  be 
a  rare  species,  The  animal  is  bold  and  active,  and  crawls  rapidly.  It  differs 
from  that  of  A.  hyaUna  in  colour ;  in  the  front  lobes  forming  part  of  the  foot 
in  the  present  species,  but  of  the  srout  or  head- veil  in  the  other  (which 
in  that  species  resemble  tentacles,  and  are  folded  back  or  carried  erect 
when  the  animal  crawls,  as  in  Gylichnd)',  in  the  total  want  of  eyes;  and  in 
tho  tail  of  the  foot  being  evenly  forked  in  A.  expansa,  and  unequally  divided 
or  heterocercal  in  A.  hyalina.  The  absence  of  eyes  is  a  remarkable  character ; 
ard  there  can  be  no  question  of  the  fact,  so  far  as  the  best  optical  instruments, 
long  and  patient  examination  under  the  most  favourable  circumstances,  and 
the  concurrent  testimony  of  three  practised  observers  can  establish  it.  A 
living  individual  of  each  species  was  placed  side  by  side,  and  fully  displayed 
itself.  One  had  distinct  eyes,  which  were  widely  separated,  placed  outside 
the  shell,  but  far  back  on  the  head-veil.  The  other,  which  was  three  times 
as  large  and  equally  exposed  to  view,  exhibited  no  trace  of  eyes  anywhere, 
although  it  was  examined  in  every  position  in  order  to  detect  their  existence* 
They  could  not  have  been  subcutaneous,  because  the  tissues  of  the  animal 
were  nearly  transparent,  and  a  high  microscopical  power  was  employed,  by 
whichr  the  internal  structure  was  clearly  seen.  Analogous  cases  occur  in 
Eulvma  distorta  and  E.  stenostoma,  as  well  as  in  Mangelia  nebula  and  M. 
nivalis  among  our  native  mollusks.  The  shell  of  A.  expansa  differs  from 
that  of  A.  hyalina  chiefly  in  being  broader  and  more  dilated  at  the  sides ;  it 
is  likewise  of  a  much  larger  size.  From  A.  globosa  it  may  be  distinguished 
by  its  greater  solidity,  being  proportionally  larger,  and  especially  in  the  form 
of  the  spire,  which  is  broader  and  entirely  visible,  instead  of  being  (as  in  the 
last-named  species)  acuminated  or  ending  in  an  obliquely  angular  point,  so 
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as  almost  to  conceal  the  whorls.  The  kindness  of  Professor  Love*n  in  supply- 
ing me  with,  among  other  types  of  his  species,  a  specimen  of  A.  globosa  has 
enabled  me  to  institute  this  comparison ;  and  I  have  also  been  favoured 
by  Professor  Iilljeborg  with  a  Norwegian  example  of  the  same  species. 

With  respect  to  the  genus  Amphisphyra  of  Loven,  I  would  take  this 
opportunity  of  remarking  that  Messrs.  H.  and  A.  Adams,  in  their  well-known 
<  Genera  of  Recent  MoUusca/  have  substituted  the  name  Diaphana,  as  having 
been  given  by  the  late  Captain  Brown  before  the  publication  of  Loven's 
*  Index  Molluscorum  Scandinaviee ' ;  but  on  referring  to  the  second  and  latest 
edition  of  Brown's  '  Illustrations  of  the  Recent  Conchology  of  Great  Britain 
and  Ireland/  which  bears  the  date  of  1844,  it  will  be  seen  that  he  cancelled 
or  discarded  that  name,  and  placed  his  Diaphana  Candida  (our  Amphisphyra 
hyalina)  in  his  new  genus  Utriculus,  along  with  Cylichna  obtusa  and  a  fossil 
species  of  Philine. 

There  are  four  British  species  of  Amphisphyra,  viz.  A.  hyalina,  A.  expansa, 
and  two  others.  One  of  these  last  I  noticed  and  figured  in  the  '  Annals  and 
Magazine  of  Natural  History '  for  January  1858,  under  the  name  of  A.  gh- 
bosa,  erroneously  supposing  it  to  be  Loven's  species.  The  name  of  the  British 
shell  may  be  changed  to  ventricosa.  The  other  is  undescribed,  and  was  found 
by  Mr.  Robert  Dawson  in  shell-sand  from  Haroldswick  Bay,  in  the  north  of 
Shetland ;  it  may  be  the  Bulla  dentwulata  of  Adams. 

In  the  course  of  the  above  mentioned  dredging-operations  on  the  coast  of 
Shetland,  which  were  undertaken  last  year  at  the  instance  of  the  British 
Association,  I  obtained  two  full-grown  and  living  specimens  of  StUifer 
Turtoni,  adhering  to  an  Echinus  Drobachiensis  of  0.  F.  Miiller,  or  E.  neglectu* 
of  Lamarck.  The  Echinus  was  also  covered  with  numerous  clusters  of  egg- 
shaped  spawn,  which  apparently  had  been  deposited  by  one  of  the  StiUfers, 

I  will  not  say,  as  is  too  frequently  said  on  sueh  occasions,  that  nothing  or 
but  little  is  known  on  the  subject.  This  is  not  the  case ;  but  I  will  endeavour 
to  add  something  to  our  knowledge  of  a  curious  mollusk,  which  is  especially 
interesting  in  respect  to  its  peculiar  structure  and  habits,  as  well  as  of  the 
difficulty  felt  by  naturalists  in  assigning  to  it  a  correct  place  in  the  system  of 
conchology. 

For  the  discovery  of  this  mollusk  science  is  indebted  to  the  indefatigable 
labours  of  the  late  Dr.  Turton.  In  the  *  Zoological  Journal/  for  October 
1825,  an  article  by  him,  entitled  "  Description  of  some  new  British  Shells," 
comprised  one  which  he  named  PhasianeUa  stylifera,  and  of  which  he 
says,  «  We  found  a  dozen  of  these  beautiful  little  shells  alive,  and  attached 
to  the  spines  of  the  Echinus  esculentus,  dredged  up  in  Torbay."  The  reason 
which  he  gives  for  placing  it  in  PhasianeUa  is  singular.  It  is  that,  in  order 
to  prevent  the  excessive  multiplication  of  genera,  he  combined  with  that 
genus  many  of  the  small  turbinated  shells,  such  as  otherwise  answer  to 
Lamarck's  character,  whether  they  have  an  operculum  or  not ;  and  such  as 
have  the  margin  of  the  aperture  united  all  round  he  cast  into  the  new  genus 
Cingulus,  after  Dr.  Fleming. 

This  last-named  author,  in  his  *  History  of  British  Animals/  included  in 
his  genus  Velutina  Turton's  little  shell ;  but,  after  showing  in  what  respects 
it  differed  from  PhasianeUa,  not  less  than  from  Velutina,  he  suggested  that 
it  should  probably  constitute  a  new  genus,  Stylina.  That  name,  however, 
had  been  pre-engaged  twelve  years  before  by  Lamarck  for  a  tropical  genus 
of  stony  Polypes,  which  he  had  originally  called  luscicularia.  Its  adoption 
for  the  Mollusk  also  would  therefore  be  contrary  to  usage,  especially  as  the 
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somewhat  similar  name  of  Stilifer  has  now  been  recognized  for  upwards  of 
thirty  years.  I  am  aware  that  this  is  one  of  the  questions  of  scientific  nomen- 
clature upon  which  naturalists  are  by  no  means  agreed.  I  do  not  pretend  to 
set  myself  up  as  a  judge,  and  my  opinion  may  be  taken  for  what  it  is  worth. 

Mr.  Broderip  was  the  first  to  ascertain  the  zoological  nature  of  the  mollusk 
now  under  consideration ;  and  in  the  '  Proceedings  of  the  Zoological  Society' 
for  1832  will  be  found  an  admirable  communication  from  him  on  the  subject. 
He  there  proposed  the  generic  name  which  it  still  bears — Stilifer.  A  more 
detailed  description  of  the  animal  from  his  pen  will  be  presently  given  in 
full.  The  following  remarks  were  appended  to  Broderip's  memoir  in  the 
'  Proceedings  of  the  Zoological  Society :' — "  Mr.  Owen,  to  whom  Mr.  Broderip 
acknowledges  himself  indebted  for  the  anatomical  particulars  which  he  had 
recorded  of  Stilifer  Astericola,  subsequently  exhibited  a  series  of  drawings  of 
the  animal  and  of  its  various  parts,  so  far  as  he  had  been  able  to  observe 
them  in  the  specimens  brought  home  by  Mr.  Cuming.  He  also  read  a  more 
detailed  description  of  the  peculiarities  remarked  by  him  during  the  dissec- 
tion of  the  individuals  which  had  been  entrusted  to  him  for  that  purpose." 
Borne  such  drawings  are  engraved  in  Sowerby's  *  Genera  of  Recent  and  Fossil 
Shells/  and  the  different  parts  are  designated  by  letters ;  but,  unfortunately, 
no  reference  was  published,  except  to  one  of  the  figures. 

Soon  afterwards  appeared  one  of  the  Numbers  of  Sowerby's  '  Genera '  con- 
taining an  account  of  the  present  genus,  with  the  signature  of  Mr.  Broderip. 
The  first  syllable  of  the  name  Stilifer  is  here  spelt  (probably  owing  to  a 
printer's  error)  with  ay;  in  the  '  Proceedings  of  the  Zoological  Society '  it 
is  correctly  spelt  with  an  i.  The  generic  characters  of  the  animal  are  as 
follows : — 

Pallium  crassum,  carnosum,  cyathiforme,  testa)  anfractus  ultimos  obtegens. 
Proboscis  longissima,  retractilie.  Tentacula  rotunda,  crassa,  subacuminata,  ad 
basin  proboscidis  posita.  Oculi  ad  basin  tentaculorum  sessiles,  minimi.  Branchiae 
stirpa  solitaria.    Animal  marinum.    Astoria*  cutem  penetrans. 

After  the  English  version  of  these  characters,  a  few  more  particulars  are 
given, — viz.  that  the  mantle  is  of  a  green  hue,  and  has  a  small  aperture  at 
its  base,  and  that  on  its  ventral  aspect  is  the  rudiment  of  a  foot.  It  is  like- 
wise mentioned  that  "  Mr.  Cuming  found  this  elegant  parasite  burrowed  in 
different  parts  of  the  rays  of  the  oral  disk  of  Asterias  Solaris.  It  is  almost 
hidden  from  sight,  so  deeply  does  the  animal  penetrate  into  the  substance 
of  the  Starfish,  in  which  its  make  a  comfortable  cyst  for  itself,  wherein  it 
most  probably  turns  by  the  aid  of  its  rudimentary  foot.  All  the  specimens 
infested  with  Styliferi  appeared  to  be  in  the  best  health.  Though  there  is 
reason  to  believe  that  they  feed  upon  the  juices  of  the  Starfish,  with  that 
instinct  of  self-preservation  imparted  to  all  parasites,  whose  existence 
depends  upon  that  of  their  nidus,  the  Stylifer,  like  the  Ichneumon  among 
insects,  appears  to  avoid  the  vital  parts ;  for  in  no  instance  did  Mr.  Cuming 
find  it  imbedded  anywhere  save  in  the  rays,  though  some  had  penetrated  at 
their  base,  and  very  near  the  pelvis."  I  must  confess  that  I  am  not  pre- 
pared to  adopt  this  teleological  mode  of  reasoning,  so  far  as  regards  the 
Stilifer;  because  it  does  not  appear  that  the  Starfish  has,  in  the  calcareous 
and  solid  parts  inhabited  by  its  so-called  parasite,  any  internal  juices  or  soft 
tissue  on  which  the  latter  can  feed,  lie  investing  membrane  is  wholly 
external.  Although  the  above  description  of  the  animal  was  undoubtedly 
correct  and  circumstantial,  it  must  not  be  forgotten  that  it  was  drawn  up 
from  specimens  which  had  been  preserved  for  a  considerable  time  in  spirits. 
The  examination  of  such  specimens  could  not  yield  the  same  result,  in  a 
scientific  point  of  view,  as  that  of  living  individuals  in  their  native  habitat. 
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Our  best  British  makcologist,  Mr.  Alder,  is  the  only  one  who  has  noticed 
the  animal  of  S.  Turtoni.  The  specimen  which  he  examined  was  rather 
injured,  and  in  a  very  sickly  state.  He  says,  "  It  was  white,  had  a  rather 
large  foot,  without  operculum,  and  a  rounded  head  with  two  cylindrical  ten- 
tacles, and  minute  eyes  at  the  (external  or  posterior)  base.  No  portion  of  the 
shell  was  covered  by  the  fleshy  parts ;  but  we  are  not  prepared  to  say  that,  in 
a  state  of  vigour,  the  animal  has  not  the  power  of  extending  some  part  of  the 
mantle  or  foot  over  it.  The  remains  of  the  animal,  examined  under  a  micro- 
scope, did  not  show  any  denticulated  tongue."  (I  may  add,  by  way  of  paren- 
thesis, that  Mr.  Alder  has,  within  the  last  few  days,  examined  the  soft  parts 
of  two  more  individuals  which  I  sent  him  for  that  purpose,  but  failed  to 
detect  any  traces  of  a  spinous  tongue.)  He  has  also  observed  that  "  the 
otolites  are  circular,  with  a  central  dot,  that  the  gill  consists  of  a  single 
series  of  triangular  icbes,  and  that  the  mouth  breaks  up  into  squarish  angular 
fragments,  not  crystalline,  perhaps  horny," 

In  1850,  Mr.  Arthur  Adams,  one  of  the  authors  of  a  work  so  indispensable 
to  all  students  of  general  conchology  ('  The  Genera  of  Recent  Mollusca '), 
published  in  the  '  Voyage  of  the  Samarang '  some  interesting  details  with 
respect  to  the  animal  of  another  species  of  StUifer.  This  species  he  named 
S.  astericola,  erroneously  supposing  it  to  be  identical  with  the  one  described 
by  Broderip ;  but  afterwards,  finding  out  his  mistake,  he  substituted  ovoideus 
as  the  specific  name  of  his  StUifer.    His  diagnosis  is  as  follows ; — 

"  Tentacles  slender,  subulate,  simple.  Eyes  sessile  at  the  outer  bases  of 
the  tentacles.  Mantle  enclosed.  Foot  linguiform,  forming  an  elon- 
gated anterior  lobe,  rudimentary  behind." 

As  will  be  presently  seen,  the  animal  of  the  European  species  differs  in 
several  respects  from  the  above  description.  Its  tentacles  are  thick,  cylin- 
drical, and  more  or  less  strangulated,  instead  of  "  slender,  subulate,  simple ;" 
the  eyes  are  not  placed  "  at  the  outer  bases  of  the  tentacles,"  but  behind 
them  on  the  neck ;  the  mantle  is  always  expanded  over  part  of  the  shell 
during  the  lifetime  of  the  animal,  and  never  "  enclosed,"  nor  is  it  even  with- 
drawn at  its  death ;  and  so  far  from  the  foot  being  "  rudimentary  behind," 
it  is  well  developed,  and  peculiarly  constructed,  The  animal  of  S.  Turtoni 
is,  besides,  ciliated  all  over — a  character  which  distinguishes  it  at  once  from 
any  species  of  Eulima,  with  which  it  has  been  usually  associated  in  works 
treating  on  the  classification  of  the  Mollusca.  Perhaps  this  character  may 
have  been  hitherto  overlooked. 

Messrs.  Adams,  in  their  .'  Genera/  added  some  further  information  as  to 
the  habits  of  StUifer  :— 

"  These  singnlar  animals  are  parasitic  in  the  skins  of  Starfishes,  burrowing 
beneath  the  surface,  and  producing  tumours  often  of  a  considerable  sue. 
When  removed  and  placed  in  water,  they  do  not  appear  to  possess  much 
locomotive  power,  but  extend  the  tongue-shaped  foot,  and  use  it  as  an 
exploring  organ." 

The  *  Journal  de  Conchyliologie 9  for  1851  contains  a  notice  by  M.  Petit 
de  la  Saussaye  of  the  present  genus,  and  a  description  of  a  new  species,  & 
Mittrei.  He  added  nothing  to  our  knowledge  of  the  animal,  but  attributed 
a  greater  antiquity  than  had  been  supposed  to  the  discovery  of  StUifer,  in  a 
purely  oonchological  point  of  view,  by  identifying  Helix  eorauina  of 
Chemnitz  as  the  original  species.  Chemnitz  says  that  he  found  a  dozen 
specimens  of  the  shell,  which  he  had  thus  provisionally  named,  in  the  crevices 
of  Madrepores  and  other  stony  corals  that  had  been  collected  on  the  shore 
of  one  of  the  West-India  Islands  for  the  purpose  of  being  burnt  into  lime 
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and  that  had  formed  part  of  the  ballast  of  a  vessel  bound  to  Europe.  As  the 
corals  had  lain  on  the  beach  for  a  long  time,  Chemnitz  thought  the  shells 
might  have  been  terrestrial,  and  not  marine.  Mistakes  of  a  similar  kind 
have  been  made  by  modern  conchologists — e.  g.  Halia  Priamus. 

M.  Hupe,  the  able  and  courteous  curator  o^  the  natural-history  collections 
in  the  Jardin  des  Plantes  (whose  knowledge  of  the  recent  Echinodermata  is 
very  extensive),  published  in  the  '  Jtevue  et  Magasin  de  Zoologie '  for  March 
1860  a  description  of  another  species,  under  the  name  of  Stilifer  Orbignyanus. 
"While  examining  a  specimens  of  Cidaris  imperialis,  Lam.,  from  New  Holland, 
he  noticed  that  two  of  the  spines  were  unusually  enlarged,  tumid  and  irre- 
gularly spherical;  at  their  base  he  observed  two  small  vertical  slits,  like 
button-holes,  placed  opposite  to  each  other.  A  section  of  these  spines 
showed  that  in  the  cavity  of  one  was  enclosed  an  adult  Stilifer,  and  in  the 
other,  two  specimens,  which  were  also  adult,  besides  several  embryonic 
shells.  With  jespect  to  the  mode  by  which  the  Stilifer  had  thus  become 
enclosed,  M.  HupS  was  of  opinion  that  the  cavities  were  not  made  by  them, 
but  that  the  interposition  of  some  part  of  the  mollusk  had  prevented  its  being 
completely  imprisoned  in  the  spine  during  the  progress  of  the  growth  of  the 
Cidaris,  which  would  otherwise  have  enveloped  and  smothered  the  Stilifer. 
He  was  kind  enough  to  show  me  the  specimens ;  and  theyseemed  to  present 
an  analogous  case  to  that  of  Stilifer  astericola,  which  I  had  examined  in 
Mr.  Cuming's  collection. 

Lastly,  I  would  cite  an  excellent  monograph  by  Dr.  Fischer,  which 
appeared  in  the  '  Journal  de  Conchyliologie '  for  April  last,  on  the  genera 
Stylifer  and  Entoconcha  (p.  91  &c).  In  this  monograph  all  the  known 
species  of  Stilifer  are  redescribed,  and  a  new  one  (o.  Pauluccice)  well 
described  and  ngured.  According  to  Fischer,  the  Entoconcha  mirabUis  of 
J.  Muller,  found  in  Synaptic  at  Trieste,  is  probably  the  fry  of  some  other 
mollusk.  At  all  events,  we  want  more  information  about  it.  It  is  almost 
microscopic. 

But  to  return  to  Stilifer.  Fisoher  suspected  that  it  is  not  a  true  parasite. 
He  says  that  the  discovery  by  M.  Hupe*  proves  that,  although  living  like  a 
parasite  on  the  tegumentary  system  of  the  Echinoderms  or  their  appendages, 
the  Stilifer  does  not  feed  on  their  substance,  as  has  been  supposed.  Its 
nourishment  comes  with  the  sea-water  through  the  openings  of  the  cavity 
which  it  occupies :  perhaps  its  proboscis  may  be  protruded  for  the  purpose  of 
seeking  this  nourishment.  I  need  not  say  that  the  reputation  of  Dr.  Fischer 
as  a  physiologist,  especially  with  regard  to  the  Mollusca,  makes  any  opinion 
of  his  on  such  subjects  very  valuable.  I  share  his  incredulity  as  to  Stilifer 
being  a  parasite  in  the  ordinary  meaning  of  the  word ;  but  my  impression 
is  that  it  feeds  on  the  excretions  of  Echinoderms,  and  not  on  animalcules 
or  other  organized  and  living  matter  with  which  sea-water  abourds.  It 
has  never  been  found  except  on  Echinoderms,  or  imbedded  in  their  rays  or 
spines.  All  the  specimens  of  Stilifer  Turtoni  which  I  have  seen  in  situ  (and 
they  have  been  rather  numerous)  occupied  the  upper  sides  of  Echini,  in  the 
area  of  the  vent  or  anal  opening.  The  Echini  so  infested  appeared  to  be 
invariably  in  perfect  health  and  vigour.  The  Shetland  specimen  of  E.  Dr'6- 
bachiensis  was  carefully  watched  by  me  for  more  than  twelve  hours.  Its 
tubular  suckers  and  pedicellarise  continued  in  active  although  intermittent 
motion  during  all  that  period.  The  SUlifers  were  nestling  or  slowly  crawling 
about  among  the  spines;  but  they  did  not  touch  any  of  the  suckers  of  the 
Echinus,  which,  being  retractile,  could  easily  have  been  withdrawn  into  the 
test ;  nor  could  I  detect  either  of  the  mollusks  in  the  act  of  feeding  on  the 
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outer  membrane  or  any  other  part  of  the  Echinus.  At  the  same  time  it  is  clear 
that  there  is  some  connexion  between  the  peculiar  habitat  selected  by  the 
Stilifer  and  its  food ;  for  if  it  subsisted  on  any  living  organisms,  it  would 
hardly  confine  itself  to  Echinoderms,  but  have  a  more  varied  range  of 
habitat.  Such  shelter  as  an  Echinus  or  Asterias  could  afford  might  be  as 
easily  obtained  in  crevices  of  rocks  or  in  the  cavities  of  deserted  shells.  Con- 
sequently, although  I  do  not  consider  this  a  case  of  true  parasitism,  like 
that  of  the  mistletoe  among  plants,  neither  would  I  refer  it  to  epiphytism, 
like  that  of  a  tropical  orchid.  It  rather  reminds  one  of  the  scavenger-habits 
of  dung-beetles. 

I  have  in  another  place*  endeavoured  to  show  that  the  pretty  little  bivalve 
shell  called  Montacuta  substriata,  which  also  infests  various  Echinoids,  is  not 
really  a  parasite.  This  always  occupies  a  different  part  of  the  Echinus  from 
that  where  the  Stilifer  take  up  its  abode ;  it  adheres  by  its  byssus  to  the 
ventral  spines  near  the  opening  of  the  mouth  on  the  under  side.  Here  it 
probably  avails  itself  of  the  current  or  indraught  excited  by  the  ciliary  action 
of  the  Spatangus  or  other  Echinoid  for  its  own  purposes ;  and  both  partake 
of  the  same  food  in  amicable  but  unconscious  relation  to  each  other.  As 
far  as  I  have  been  able  to  observe,  the  /Stilifer  does  not  cause  more  inconve- 
nience than  the  Montacuta  to  its  not  unwilling  host. 

The  suctorial  proboscis,  as  well  as  the  want  of  a  denticulated  tongue  in 
Stilifer  Turtoni,  strengthens  the  supposition  that  its  food  consists  of  extremely 
soft  or  semifluid  matter,  and  not  of  organisms  which  have  any  degree  of 
solidity.  Dentalium,  which  preys  on  Foraminifera  and  other  minute  animals, 
has  (according  to  Lacaze-Duthiers)  a  very  complicated  lingual  apparatus; 
and  even  the  little  Rissoa,  which  feeds  on  seaweeds,  often  of  the  most 
delicate  and  filmy  texture,  possesses  a  pair  of  horny  jaws  and  a  tongue  armed 
with  a  strong  central  tooth,  which  is  flanked  on  each  side  by  a  formidable 
row  of  serrated  lateral  teeth.    Stilifer  has  no  jaw  or  tooth  of  any  kind. 

The  late  Mr.  Stewart,  of  the  College  of  Surgeons  (whose  untimely  death 
is  still  deplored  by  all  who  study  the  British  Echinodermata),  was  of  opinion 
that  Stilifer  Turtoni  infested  Echini  for  the  sole  purpose  of  depositing  its 
spawn.  We  know,  from  the  observations  of  Mr.  Peach,  that  LameUaria  per- 
spicua  frequents  the  shore  at  Wick,  between  tide-marks,  every  summer,  and 
makes  a  nidus  for  its  spawn  in  a  species  of  BotryUus.  But  LameUaria  is 
not,  like  Stilifer,  restricted  to  a  particular  habitat.  The  former  attaches 
itself  to  the  underside  of  loose  stones,  and  is  also  found  generally  distributed 
over  the  sea-bed,  except  perhaps  in  the  spawning-season.  The  Echini  on 
which  Stilifer  Turtoni  have  been  taken  are  very  rarely  covered  with  spawn : 
and  StUifers  of  all  ages,  from  one  to  half-a-dozen,  occur  on  Echini,  but 
nowhere  else, 

The  fecundity  of  Stilifer  is  very  great ;  and  it  therefore  ought  not  to  be  a 
rare  shell.  I  counted  at  least  one  hundred  fry  in  one  of  the  clusters  of  spawn 
on  the  back  of  the  Shetland  sea-egg ;  and  as  there  were  41  of  these  clusters, 
this  would  yield  a  prospective  harvest  of  more  than  4000  specimens — enough 
to  supply  almost  all  the  conchologists  in  the  world.  Moreover  one  of  the 
adult  SHlifers  appeared  to  be  full  of  Bpawn.  As  the  Echinus  probably  could 
not  accommodate  more  than  half-a-dozen  SHlifers  when  they  came  to  matu- 
rity, what  would  have  become  of  the  rest,  supposing  any  of  them  escaped 
being  the  prey  of  other  animals  ?  Would  they  migrate,  and  form  colonies 
on  other  Echini  ?    They  have  feet  and  eyes ;  and  suitable  habitations  are  not 

•  British  Conohology,  vol  ii  p.  208. 
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wanting  in  the  same  part  of  the  sea-bed  where  I  procured  the  specimens 
which  have  given  rise  to  the  above  remarks. 

Various  have  been  the  positions  which  conchologists  have,  from  time  to 
time,  assigned  to  this  remarkable  mollusk  in  their  systems  of  classification* 
Turton  placed  it  in  Phasianella ;  Fleming  in  Velutina,  but  with  doubt ; 
Reeve  at  first  between  TurriteUa  and  Oerithium,  but  recently  between 
Canalifera  and  his  Turbinacea ;  Macgillivray  among  his  Turbinina,  and  next 
to  Lacuna  ;  Forbes  and  Hanley,  as  well  as  Woodward,  in  Pyramiddlidce ; 
H.  <fc  A.  Adams  as  a  distinct  family  between  Exdimidce  and  Ceriihiopsidce ; 
Clark  in  PuramideUida*,  between  Aclis  and  Scalaria ;  and  Gray  also  in  the 
same  family,  between  his  genus  Hyala  (Rissoa  vitrea)  and  Entoconcha.  I 
am  inclined  to  agree  with  the  Messrs.  Adams  in  making  Stilifer  the  type 
of  a  separate  family ;  but  it  is  much  more  difficult  to  say  to  what  other 
families  it  has  the  nearest  affinity.  Pyramidellidaf,  as  represented  in  our 
seas  by  Odostomia,  ought  not  to  be  far  separated  from  it ;  and  Ianthinidce 
have  similar  relations  to  it  in  respect  of  the  nucleus  or  apex  of  the  shell 
Homalogyra  has  sessile  eyes  placed  on  the  neck,  as  in  Stilifer,  but  has  no 
tentacles ;  and  it  is  also  finely  ciliated  all  over. 

The  presence  or  absence  of  an  operculum  is  evidently  not  a  character  of 
sufficient  value  to  distinguish  one  family,  or  even  one  genus,  from  another, 
seeing  that  some  species  of  the  same  genus  (e.  g.  Mangelia)  possess  an  oper- 
culum, while  their  congeners  (although  closely  allied  in  all  other  respects) 
have  none. 

The  stiliform,  character  of  the  spire  in  this  genus,  although  remarkable, 
is  not  peculiar  to  it,  or  to  Odostomia ,  Turbonilla  (or  Ohemnitzia),  EulimeUa, 
or  Ianthina.  Melampus  buttceoides  has  the  apical  whorls  formed  in  the  same 
mamillated  fashion ;  and  in  several  genera  of  Bullidce  the  shell  exhibits  the 
same  feature.  These,  however,  may  be  regarded  as  cases  of  analogy  rather 
than  of  affinity.  The  nucleus  of  the  spire,  or  first-formed  whorls,  in  many 
univalves  ceases  to  be  occupied  by  the  animal  after  it  has  attained  a  certain 
growth,  being  too  small  for  its  requirements — like  a  householder,  who  usually 
moves,  once  at  least  during  his  life,  into  a  tenement  larger  than  the  one  he 
at  first  inhabited.  In  the  case  of  the  Molluscs  above  referred  to,  the  original 
and  now  useless  tenement  remains  fixed  to  the  new  one ;  but  in  Bulimus  decol- 
lates, some  species^of  Clausilia,  and  in  Truncatella  truncatula  the  topmost  story 
is  knocked  off  and  replaced  by  a  partition  wall.  Ccecum  glabrum  and  O. 
trachea  even  undergo  partial  metamorphoses,  the  shell  of  each  having  at  first 
a  regular  spire,  and,  when  this  is  lost,  becoming  a  slightly  curved  cylinder. 
The  genera  Leptoconchus  of  Riippell  and  Campulotus  of  Guettard  {Magilus, 
Montfort)  also  appear  to  be  related  to  Stilifer  in  their  quasiparasitic  habits. 
The  first-named  genus  is  destitute  of  an  operculum,  except  in  its  younger 
state ;  the  other  has  an  operculum  at  all  ages  (Deshayes, '  Mollusques  de  File 
de  Reunion '). 

The  conjecture  of  the  late  Professor  d'Orbigny  that  Stilifer  ought  to 
merge  in  Eulima,  and  that  the  latter  may  be  also  parasitic,  has  no  founda- 
tion. It  is  true  that  species  of  Eulima  have  been  found  in  the  stomachs  of 
Hdothurim ;  and  the  "  trepang,"  or  dried  "  beche  de  mer,"  of  which  the 
Japanese  are  so  fond,  frequently  contains  these  shells.  But  this  is  not  s> 
case  of  parasitism :  the  Eulima  feeds  the  Holothuria,  instead  of  feeding 
upon  it. 

Let  me  say  a  few  words  as  to  the  name  of  this  genus  and  the  European 
species.  Although  the  Greek  orthography  is  followed  in  our  word  style,  it 
is  clear  that  the  Latin  word  stilus  was  not  spelt  with  ay:  it  is  from  this 
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Utter  word  that  StUifer  is  derived.  Whether  it  is  correct  to  form  a  generic 
name  with  an  adjective  may  be  very  questionable ;  but  use  has  sanctioned 
it  in  the  present  instance,  as  well  as  in  Spirifer,  Stiliger,  Lobiger,  lanthina, 
Vitrina,  and  many  other  such  names  of  general  acceptation. 

According  to  some  purists,  the  specific  name  given  by  the  discoverer,  if 
subsequently  adopted  as  generic,  ought  to  be  retained ;  so  that  the  Euro- 
pean species  would  be  StUifer  stilifer.  Precedents  are  not  wanting  for  such 
a  reduplication  of  the  name  under  similar  circumstances,  e.  g.  Volva  volva, 
Turricula  turricula,  &o.  But  it  would  be  very  inconvenient  to  alter  the 
specific  name  Turtoni,  which  is  so  familiar  to  all  conchologists,  to  say 
nothing  of  the  inelegance  of  this  system  of  nomenclature,  or  of  its  being 
contrary  to  one  of  the  rules  recommended  by  a  committee  of  the  British 
Association. 

This  specific  name  has  been  spelt,  too,  in  different  wayB.  "We  have 
Oaleomma  Turtoni,  Scalaria  Turtonis,  and  not  only  StUifer  Turtoni  of 
Broderip,  but  S.  Turtonii  of  Loven.  The  termination  of  the  proper  name  from 
which  all  these  originated  is  a  Greek,  and  not  a  Latin,  form ;  and  if  it  is  to 
be  so  declined,  the  genitive  would  be  -w,  with  the  penultimate  syllable  short, 
as  Actceon,  Actcednis;  Alcmaon,  Alcmasdnis,  &a:  so  Turton,  Turtdnis.  But 
if  we  Latinise  the  name  by  adding  us  to  it,  the  genitive  would  be  t: 
Turtonui,  Turtoni;  just  as  Galen  was  Galenus-i  in  the  works  of  ancient 
authors.  I  must  offer  an  apology  for  this  pedantic  explanation,  although  it 
may  be  well  to  have  the  name  in  question  uniformly  spelt. 

The  following  are  all  the  known  species  of  Stilifer,  with  such  particulars 
of  their  geographical  distribution  and  habits  as  I  have  been  able  to  collect, 

A.  Spire  short. 

1.  Stilifer  Turtoni,  Broderip. 

Synonyms :  PhasianeUa  styUfera,  Turton. 

Stylifer  alobosus,  Johnston  (1841). 
S.  asteneola,  Brown  (1844). 
S.  styUfera.  Hanley  (1844). 
&  Turtofm,  Loven  (1846). 

Habitat.  On  Echinus  esculentus,  E.  saxatHis,  E.  pictus  (Norman,  MS.),  and 
E.  Drobachiensis,  in  from  20  to  80  fathoms,  British  and  Scandinavian  Seas. 

This  being  local,  and  more  especially  the  subject  of  the  present  paper, 
some  further  details  of  its  distribution  may  be  desirable. 

British  Isles. — Torbay,  on  Echinus  esculentus,  L.  {E.  spTicera,  HiilL)  ; 
Turton.  Berwick,  on  E.  esculentus :  Johnston.  Northumberland  and  Dur- 
ham, on  E.  pictus :  Alder,  Howse,  and  Brady.  Cork :  Humphreys.  Ply- 
mouth, on  E.  saxatilis :  Stewart,  Bate,  and  J.  GK  J.  Shetland,  on  E.  Dro~ 
bachiensis,  Mull.  {E  neglectus,  Lam.):  J.  G.  J. 

(N.B.  Although  most  Scandinavian  naturalists  consider  the  Echinus  neg~* 
leetus  of  Lamarck  to  be  the  same  species  as  the  E.  Drobachiensis  of  Miiller's 
Prodromus  to  the  *  Zoologia  Danica,'  it  may  be  doubted  whether  the  latter 
species  is  no*  the  E.  Flemingii  of  Ball.  Miiller's  description  is  "hernia 
sphsaricus,  pallidus,  spinis  longis,  aUris"  which  seems  to  agree  better  with 
E.  Flemingii  than  with  E.  nealectus.) 

The  shell  described  bj  Professor  Macgillivray,  in  his  '  Molluscous  Animals 
of  Aberdeen,  Kincardine,  and  Banff/  as  Stylina  styUfera,  and  stated  to  have 
been  found  by  one  of  his  pupils  "  ?  dhering  to  an  Actinia  brought  up  by  the 
lines,"  was  the  young  of  a  common  West  Indian  land  shell  belonging  to  the 
QyeAophoridas.    The  habitat  alone  might  have  induced  a  suspicion  that  thia 
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shell  was  not  our  Stilifer  y  and  I  had  an  opportunity  of  ascertaining  what  it 
really  was. 

Scandinavia. — Prom  Bohuslan  in  Sweden  to  the  coast  of  Norway :  Love*n« 
Christiania-fiord,  Norway,  on  Echinus  escuUntus  at  Drobak,  and  on'  fishing- 
grounds  at  two  other  places :  Asbjornsen.  Bohuslan,  in  20  fathoms,  on  E. 
neglectus:  Malm. 

Fischer  also  states  that  Stilifer  Turtoni  is  not  uncommon  on  EcJUnu$ 
lividus,  near  the  mouth-opening ;  but  he  cites  no  authority  for  this  unusual 
habitat.  E.  lividus,  as  is  well  known,  excavates  holes  in  slate  and  gneissio 
rooks,  within  tide-marks,  and  its  lower  surface  is  pressed  closely  to  the  stone. 

Another  instance  of  the  same  kind  of  mollusk  infesting  different  Eohinoid* 
is  that  of  Montaeuta  substriata,  which  has  been  found  not  only  on  Spatangus 
pwrpureus,  but  on  S.  meridionalis,  Amphidetus  ovatus,  Brissus  lyrifer,  Echinus 
escuUntus,  and  Cidaris  hy stria?. 

2.  S.  astericola,  Broderip. 
.    Hob.    Lord  Hood's  Island,  on  Astoria*  Solaris  (A.  helianthus,  Lam.): 
Cuming. 

3.  S.  Mittrei,  Petit. 
Hob.  Indian  Ocean  t  Mittre. 

4.  S.  fulveseens,  A .  Adams. 
Hob.  Isle  of  Labuan,  in  an  Asterias :  A.  Adams. 

5.  S.  ovoideus,  H.  &  A.  Adams. 
Syn.  8.  astmicola,  A.  Adams. 
Hob.  Borneo,  in  the  body  of  an  Asterias :  A.  Adams. 

0.  S.  Orbignyanus,  Hupe\ 
Hah.  New  Holland,  enclosed  in  the  spines  of  Cidaris  imperialis ;  Hupe*. 

7.  &  robustus,  Pease. 
Hob.  Sandwich  Isles,  on  Echini:  Pease. 

8.  S.  apiculatus,  Souverbie. 
Hab.  New  Caledonia?:  Montrougier. 

9.  &  eburneus,  Deahayes, 
Hob.  Isle  of  Bourbon,  on  Echini  and  Asterics :  Maillard. 

B.  Spire  loner.,  * 

10.  S.  ooraUinus,  Chemnitz. 

Hab.  West  Indies,  in  madrepores  and  other  corals ;  Chemnits. 

11.  S.  subuJatus,  Broderip. 
Hab.  West  Indies? 

12.  S.  Barronii,  A.  Adams. 

Hab.  Tropical  seas,  encysted  in  the  integuments  of  an  Asterias :  Barron. 

13.  S.  exaratus,  A.  Adams. 

Hab.  Philippine  Isles,  in  the  integuments  of  an  Asterias ;  A.  Adams. 

14.  S.  subangulatus,  A.  Adams. 
Hab.  West  Indies. 

15.  S.  Acicula,  Gould. 
8yn.  Euhtna  vitrea,  A.  Adams. 
Hab.  Fiji  Isles,  in  HohihuricB :  United  States  Exploring  Expedition. 
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16.  S.  Pauluceice,  Fischer. 

Hob.  Bed  Sea,  among  the  spines  of  Echinus  trigonarius,  Lam. :  Marquise 
PauluccL 

Besides  the  above,  may  be  noticed  an  undescribed  or  unnamed  species 
dredged  by  Mr.  M* Andrew  off  the  Canary  Isles  (if  it  is  not  S.  Turtoni), 
another  ooUected  at  Guadeloupe  by  M.  Beau,  and  five  more,  bearing  the 
following  names,  but  without  description, — -viz.  Stilifer  Broderipii,  S.  Cu- 
mingii,  S.  fastigiatus,  and  S.  solidus  of  Adams's  '  Genera/  and&  pyramidal** 
of  Mr.  Reeve.  In  the  British  Museum  is  an  unnamed  Stilifer  from  Port 
Natal,  said  to  have  been  found  attached  to  the  mouth  of  a  Starfish. 

It  is  not  improbable  that  some  of  the  species  enumerated  in  the  2nd  sec- 
tion, having  an  elongated  spire,  may  belong  to  Eulima  or  Niso,  instead  of  to 
Stilifer. 

I  am  not  aware  of  any  fossil  species  having  been  discovered. 

I  will  now  give  the  result  of  my  examination  of  the  animal  of  S.  Turtoni, 
from  notes  made  at  the  time. 

Body  white,  and  delicately  stippled;  the  whole  of  the  upper  surface  is 
oovered  with  microsoopical  and  extremely  short  cilia,  which  are  in  con- 
stant motion ;  these  cilia  are  arranged  in  scale-like  bunches,  and  by 
their  action  produce  a  circulating  current. 

Mantle  thickened  at  its  edges,  and  spread  over  the  lower  part  of  the  shell, 
so  as  to  form  a  disk. 

PaUial  fold,  or  branchial  opening,  on  the  right-hand  side,  forming  a  canal 
which  terminates  in  an  oval  or  roundish  hole. 

Head-lobes,  rounded  and  flattened,  nearly  transparent,  one  on  each  side  a 
little  below  the  snout  or  mouth. 

Snout  rather  long  when  extended,  but  usually  folded  inwards  and  trunk- 
like, slightly  bilobed,  and  placed  between  the  tentacles  and  the  foot 

Tentacles  club-shaped,  somewhat  compressed,  thick,  and  rather  long,  some- 
times expanded  at  the  tips,  which  are  blunt  and  widely  diverging, 
but  united  at  their  bases  ;  they  are  more  or  less  strangulated  or  con- 
stricted, usually  at  about  one-fourth  of  the  distance  from  their  bases. 

Eyes  exceedingly  small,  seated  on  the  neck  or  back  of  the  head,  at  some 
distance  behind  the  tentacles. 

Foot  tongue-shaped  and  elongated,  bulbous  and  forming  a  creeping-disk  in 
front,  somewhat  tubular  in  the  middle,  and  tapering  to  a  fine  point 
behind ;  the  sole,  or  under  part,  is  slit  in  the  middle  for  more  than 
three-fourths  of  its  length,  the  opening  or  commencement  of  the  slit 
being  near  the  bulbous  part  and  oval. 

Male  organ  spike-shaped,  and  resembling  an  auxiliary  tentacle. 

Habitat.  Whalsey  Skerries,  East  Shetland,  about  40  miles  from  land,  in 
80  fathoms,  sandy  bottom,  on  an  Echinus  Drobachiensis.  A  pair  of  the  Stilifer 
were  attached  to  the  sea-egg  on  its  upper  surface,  between  the  spines  near 
the  vent  or  anal  orifice ;  and  the  same  part  was  also  covered  with  about  forty 
clusters  of  spawn,  which  appeared  to  be  in  various  stages  of  development. 
The  adult  Stilifers  were  not  firmly  attached  to  the  Echinus  (like  the  Caligus 
to  a  codfish),  but  frequently  shifted  their  places  by  creeping  between  the 
spines.  I  gently  removed  one  of  them  with  a  stiff  camel's-hair  brush,  and 
placed  it  in  a  glass  tube  with  sea- water.  It  was  at  first  very  sluggish  or 
timid,  and  evidently  unaccustomed  to  its  new  habitat,  lying  at  the  bottom  of 
the  tube;  but  afterwards  it  recovered  itself,  and  crawled  up  the  side  by 
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means  of  the  front  part  of  its  foot,  very  slowly  and  by  an  imperceptible 
movement ;  the  other  part  of  the  foot  was  not  pressed  to  the  glass,  but  rested 
on  the  mantle.  The  foot  was  occasionally  twisted  about  and  contracted,  as  if 
through  uneasiness.  The  animal  was  never  wholly  withdrawn  into  the 
shell,  although  I  irritated  it  with  that  object.  The  slit  in  the  foot  probably 
serves  for  the  admission  of  water  into  some  tubular  cavity  or  vessels  which 
permeate  this  organ ;  this  would  have  the  effect  of  enlarging  and  swelling 
the  foot,  so  as  to  protect  the  Stilifer  from  being  crushed  by  the  spines  of  the 
Echinus.  A  slight  leverage  or  action  of  this  kind  at  the  base  of  the  spines 
would,  of  course,  answer  the  purpose  far  better  than  a  much  stronger  leverage 
or  power  exerted  at  the  top  of  the  spines.  The  fry  are  enveloped  in  a  gela- 
tinous  case.  When  detached  and  examined  under  a  microscope,  each  had 
three  lobes,  of  which  the  two  larger  were  in  front ;  these  were  finely  ciliated, 
the  cilia  being  rather  long,  and  their  points  sometimes  touching  the  surface 
of  the  glass  cell  which  contained  the  fry.  The  fry  rapidly  whirled  them- 
selves about  by  means  of  the  cilia,  but  occasionally  rested.  They  occupied 
nautiloid  shells  of  a  single  turn. 

One  of  the  Stilifers  appeared  to  be  full  of  spawn-masses,  which  were  per- 
ceptible with  the  microscope  by  reason  of  the  shell  being  transparent.  The 
other  Stilifer  was  a  male.  I  afterwards  replaced  the  latter  in  its  old 
quarters,  where  it  was  evidently  more  comfortable  than  in  the  glass  tube ; 
and  it  soon  adhered  to  the  sea-egg  by  the  prehensile  lobe  of  its  foot,  and 
settled  down  among  the  spines. 

The  ciliation  of  the  body  of  Stilifer  is  also  a  characteristic  feature  of 
Homalogyra  (perhaps  the  living  representative  of  Ettomphahts),  which  is  a 
minute  (but  not  microscopical)  mollusk,  without  tentacles,  and  forms  a 
discoidal  shell.  It  is  an  inhabitant  of  the  European  seas,  and  comprises  two 
species.  Forbes  and  Hanley  called  one  of  these  species  STcenea  nitidissima, 
and  the  other  Slcenea  rota.  Dr.  Fischer  imagined  that  the  first-named 
species  was  the  fry  of  some  larger  mollusk,  because  it  was  ciliated ;  but  he 
must  have  either  overlooked  the  fact,  or  else  not  have  been  aware,  that  in 
all  the  species  of  Trochus,  Bissoa,  and  other  genera  the  tentacles  are  ciliated, 
and  also,  in  some  species,  other  parts  of  the  body.  Mr.  Clark  was  not  more 
happy  in  his  conjecture  that  Homalogyra  rota  was  the  fry  of  Catcum  trachea, 
the  natural  history  of  which  this  accomplished  malacologist  had  so  success- 
fully investigated.  I  am  not  aware,  indeed,  that  these  shells  or  their  animals 
have  any  character  in  common ;  besides  which,  it  may  be  observed  that  the 
operculum  of  Homalogyra  is  flat  and  paucispiral,  with  an  exoentric  nucleus, 
while  that  of  Cceeum  is  more  or  less  conical  and  multispiral,  with  a  central 
nucleus,  as  in  Vermetus.  (Since  this  paper  was  read,  I  have  received  from 
the  Marquis  James  Doria  specimens  of  the  young  of  C.  trachea,  which  he 
had  dredged  at  Spezzia.  The  terminal  part  or  spire  is  very  different  from 
that  of  H.  rota.) 

The  sexes  in  Stilifer  appear  to  be  separate,  as  may  be  seen  from  my 
description  of  the  animal  of  S.  Turtoni. 

The  shell  of  this  species  has  been  often  described ;  but  I  will  briefly  notice 
some  of  its  characters,  which  have  not  been  satisfactorily  stated.  The  spire, 
for  the  first  three  whorls,  is  cylindrical  and  narrow  ;•  it  then  enlarges  sud- 
denly and  disproportionately,  and  consists  of  three  or  four  more  whorls, 
which  are  rounded  and  extremely  ventricose  or  swollen.  The  apex  or 
nucleus  of  the  spire  is  not  reversed,  although  often  set  obliquely ;  it  projects 
like  the  stump  of  a  flagstaff  which  had  been  stuck  in  a  slanting  position  on  a 
steep  mound.     The  columellar  lip,  in  adult  and  perfect  specimens,  is 
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slightly  reflected.    The  lower  part  of  the  mouth  is  semicircular;  it  is  not 
efltose  or  spread  outwards,  as  in  Eulima  or  Aclis. 

I  cannot  conclude  without  acknowledging  my  obligations  to  Mr.  Peach 
for  the  diagram  which  has  illustrated  this  paper,  and  to  my  old  and  worthy 
friend  Mr.  Alder  for  the  loan  of  an  exquisite  drawing  of  the  animal  of 
StUif&r  Turtoni,  made  by  him  a  few  yean  ago,  and  which  fully  confirms  my 
account  of  its  organization. 


Report  of  the  Committee  on  tfie  Distribution  of  the  Organic  Remain* 
of  the  North  Staffordshire  Coalfield. — Preliminary  Notice.  By  a 
Committee,  consisting  of  Sir  Philip  de  M.  Obey  Egerton,  Bart., 
M.P.,  F.R.S.,  Professor  J.  H.  Huxley,  F.R.S.,  and  William 
Molyneui,  F.G.S.  (Reporter). 
The  great  or  Pottery  coal-field  of  North  Staffordshire  is  triangular  in  form, 
the  apex  resting  to  the  North  between  ridges  of  the  Millstone-grits  of  Bid- 
dulph  Moor  and  Mow  Cop,  the  base  stretching  out  from  Madelev  on  the 
West  to  Weston  Coyney  on  the  east,  bordered  by  Permian  and  New  Bed 
Sandstones,  a  distance  of  nearly  ten  miles.  With  this  may  be  included  the  de- 
tached measures  of  Cheadle,  Cheddleton,  Wetley  Moor,  and  the  Roaches,  the 
whole  comprising  an  area  of  upwards  of  eighty  square  miles.  It  is  difficult  to 
determine  the  actual  number  of  workable  beds  of  either  coal  or  ironstone 
contained  in  these  fields,  in  consequence  of  the  lithologtcal  difference  in  the 
measures  of  collieries  distant  from  each  other ;  but  notwithstanding  this,  it 
appears  tolerably  certain  that  there  are  from  forty-five  to  fifty  workable 
seams  of  ooal  2  feet  and  upwards  in  thickness,  and  about  half  that  number 
which  may  be  taken  as  of  little  or  no  commercial  value,  the  whole  constituting 
a  mass  of  about  180  feet  of  solid  coal.  With  these  are  associated  about  twenty 
workable  bands  of  ironstone,  and  numerous  others  of  inferior  quality  and 
local  range,  but  interesting  from  the  character  of  the  organic  remains  they 
are  generally  found  to  contain. 

.  The  base  of  the  series  is  a  somewhat  remarkable  band  of  haematite  resting 
immediately  upon  (or  separated  by  an  irregular  deposit  of  yellowish  clays  from) 
the  Upper  Millstone-grits  of  Ipstones  and  the  Ghurnet  valley.  There  is  a  tra- 
dition that  this  ore  was  worked  by  the  Danes  800  years  ago ;  and  this  opinion 
is  strengthened  by  the  fact  of  the  stone  having  been  extensively  worked 
along  the  sides  of  the  Churnet  valley  at  a  time  (of  which  no  other  record 
exists)  previous  to  its  rediscovery  by  a  Cornish  miner,  named  Bishop,  within 
the  last  few  years.  Many  thousands  of  poands  have  been  lost  in  the  fruitless 
search  for  this  stone  outside  the  basin  in  which  it  appears  to  be  confined,  and 
efforts  are  still  being  made  to  reach  it  in  the  neighbourhood  of  CellarheaJ 
and  Wetley  Moor.  From  this  to  the  uppermost  of  the  unproductive  beds 
of  the  coal-field,  the  Treasures  represent  a  thickness  of  nearly  5700  feet> 
and  to  the  Work  of  collecting  and  tabulating  the  organic  remains  of  this  enor- 
mous thickness  of  strata,  grouped  over  an  area  of  eighty  square  miles,  the 
last  two  years  have  been  principally  devoted ;  but  it  will  require  another 
year  at  least  to  prepare  satisfactory  tables  of  the  distribution  of  the  fish  and 
shells  of  which  the  field  oontains  such  varied  and  interesting  examples. 

Previous  to  last  year  but  one  instance  was  known  of  the  occurrence  of 
marine  shells  in  other  than  deposits  belonging  to  the  lower,  or  lowest  mea- 
sures of  this  field.  The  exception  consists  of  the  discovery,  about  five  years 
ago,  of  Diflcinae  in  a  nodule  of  the  Priors-field  ironstone,  which  lies  near  the 
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base  of  the  thick  ironstones  of  the  middle  measures ;  but  the  circumstance  was 
overlooked,  and  such  organisms  were  supposed  to  be  confined  to  a  certain  horizon, 
defined  by  a  bed  of  what  is  generally  known  as  Stinking  Coal,  worked  princi- 
pally for  furnace  purposes  in  the  Churnet  valley,  and  finding  its  representative 
in  the  little  coal  of  Wetley  Moor,  and  the  thin  seam  of  the  Roaches.  A  careful 
examination,  however,  of  beds  exposed  by  sinkings  at  Longton,  led  to  the 
discovery  of  fossils  in  the  Shales  of  a  thin  unworked  coal  called  the  Bay  Coal, 
lying  nearly  4000  feet  above  the  Stinking  Coal,  which  corresponded  in  every 
essential  degree  with  the  fossils  of  that  well  known  bed  in  the  Churnet  valley. 
It  is,  however,  a  remarkable  fact  that,  although  some  of  the  organisms  of 
these  widely-Beparated  beds  belong  to  the  same  type,  there  is  a  marked 
difference  in  their  mode  of  occurrence,  and  in  the  number  and  variety  of  both 
the  gerera  and  species  they  represent.  The  Stinking-Coal  Mollusca  consist 
of  immense  numbers  of  compressed  Aviculo-pecten,  Goniatites,  and  Post* 
donia,  with  Lingula  and  Orthoceras.  In  the  Bay  Coal  shales  Posidonia 
appears,  so  far  as  is  known,  to  be  absent,  but  Avicuh-pecten  is  represented 
by  two  species,  accompanied  by  interesting  examples  of  Goniatites,  Lingula, 
and  Orthoceras,  Here,  however,  come  for  the  first  time  in  this  field,  Spirifer, 
Ctenodonta,  MacrocJieilus,  Naticopsis,  Nautilus,  and  Loxonema,  and  with 
these  are  associated  at  least  two  species  of  Discina.  Again,  below  the  Bay 
Coal,  in  the  PriorVfield  ironstone,  Discina  is  now  found  to  be  accompanied 
by  Lingula,  but  hitherto  none  of  the  other  forms  alluded  to  have  been 
found  associated  with  them.  Up  to  the  present  moment  no  instance  has 
cone  under  notice  of  the  direct  commingling  of  Anthracosia  or  its  congeners 
with  either  of  the  shells  referred  to.  In  the  case  of  the  Bay  Coal,  there  is 
immediately  above,  and  in  contact  with  the  Lingula  shales,  a  thin  band  of 
ironstone,  containing  Anthracomya  Phillipsii ;  but  the  separation  of  the  or* 
ganid  contents  of  the  two  beds  is  as  complete  as  if  hundreds  of  feet  of  Btrata 
divided  the  period  of  deposition  of  the  one  from  that  of  the  other.  Equally 
marked  and  distinct  are  the  Aviculo-pecten  and  Goniatite  beds  of  the  lowest 
measures ;  wherever  they  occur  they  are  found  in  immense  numbers,  generally 
compressed  and  confined  to  a  well-marked  line  of  deposit,  never  exceeding 
16  inches  in  thickness,  and  in  no  case  becoming  incorporated^  with  the 
shales  immediately  above  or  below  it.  This  peculiarity  is  further  illustrated 
by  a  thin  band  of  lean  ironstone,  lying  about  50  feet  above  the  Stinking 
Coal  in  the  Churnet  valley,  in  which  were  discovered  last  year  remarkably 
fine  examples  of  Avicuh-pecten  papyraceus.  The  Froghall  haematite,  in 
some  instances  of  thinning  out,  forms  the  matrix  of  Anthracosia  acuta,  but 
beyond  this  its  organic  contents  are  remarkably  scanty  and  obscure.  Below 
this  bed,  at  the  base  of  what,  however,  appears  to  be  the  shales  of  the  first 
grit,  occurs  another  band  of  haematite,  which,  in  its  line  of  outcrop  on  the  banks 
of  the  river  Churnet  near  Consall,  is  overlaid  by  a  nodular  bed  of  earthy  iron- 
stone, containing  Goniatites  and  Posidonia ;  and  in  the  shales  by  which  it  ifc 
covered,  these  fossils  are  accompanied  by  Avicuh-pecten  and  Orthoceras. 
It  is  therefore  a  matter  of  some  interest  that  the  lowest  or  first  fossiliferous 
deposit  of  the  true  coal-measures  of  this  field  is  characterized  by  a  mollusk 
regarded  as  of  freshwater  origin,  which,  existing  during  the  deposition  of 
the  thick  intervening  chocolate-coloured  shales,  ultimately  gave  place  to  the 
marine  forms  of  the  Stinking  Coal  shales,  and  with  its  congeners  alter-* 
nated  with  Avicuh-pecten,  Goniatites,  and  Posidonia  to  the  base  of  the 
more  productive  measures  of  the  great  Pottery  coal-field.  Beyond  this,  up 
to  the  Prior's-field  ironstone,  2500  feet  above  it,  no  known  break  occurs  in 
the  distribution  of  the  inferred  freshwater  mollusks,  but  they  spread  outwards 
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and  upwards,  varying  in  species  and  thickness  of  deposit,  occasionally  form- 
ing compact  masses  several  feet  in  depth,  and  affording,  independent  of  their 
geological  interest,  in  many  well-known  cases  a  reliable  key  to  the  miner  in 
his  critical  and  laborious  pursuits. 

The  distribution  of  fish-remains  is  as  a  rule  more  general  and  uniform  than 
that  of  the  mollusks ;  and  although  in  the  presumed  marine  deposits  there 
is  a  specific  difference  in  the  case  of  Palceoniseus,  in  no  other  genus  met  with 
is  it  perceptible.  In  the  haematite  bed  a  fish-scale,  and  one  only,  has  been 
found,  and  this,  the  earliest  representative  of  the  order  appears  to  be  an  ex- 
ample of  Diplopterus.  The  Stinking-Coal  shales  contain,  intermixed  with  the 
marine  fossils  enumerated,  two  or  three  species  of  PaUxoniscus,  large  spines, 
and  a  curious  palate  as  yet  undescribed ;  and  it  is  an  interesting  fact  in  con- 
nexion with  this  bed  that  in  no  other  deposit  but  the  shales  of  the  Bay  Coal 
have  similar  species  of  Palceoniseus  been  met  with.  As  far  therefore  as  the 
subject  has  been  investigated,  two  instances  occur  throughout  this  enormous 
deposit  of  coal-measures,  of  the  introduction  on  a  definite  horizon  of  animal 
life  restricted  to  particular  limits,  and  holding  no  communion  with  that  by 
which  it  was  preceded  and  followed. 

Palceoniscus  is  the  most  widely  distributed  fish  in  this  field,  remains  of  it 
being  found  in  nearly  sixty  different  beds ;  it  often  occurs  in  a  beautiful 
state  of  preservation,  especially  in  the  shales  of  the  Deep  Mine  ironstone  at 
Longton ;  and  it  may  be  here  remarked  as  a  somewhat  significant  circum- 
stance that,  in  coal  and  ironstone  shales  thickly  charged  with  shells,  fish- 
remains  seldom  occur  otherwise  than  as  detached  scales  and  teeth ;  and  even 
these  as  a  rule  are  confined  to  a  bed,  lying  in  the  form  of  a  bone-bed,  imme- 
diately upon  the  coal  or  ironstone  with  which  they  are  associated.  The 
ironstones  of  the  Knowles  and  Cockshead  coal  often  contain  well-preserved 
fish ;  and  in  the  shales  of  the  former,  as  well  as  in  those  of  the  Brown  Mine,  are 
occasionally  found  concretionary  masses  of  shells  in  the  form  of  nodules,  but 
in  no  instance  has  either  fish  or  shell  been  detected  within  the  body  of  coal 
itself,  although  almost  every  coal-seam  contains  upon  its  upper  surface  a 
thin  coating  as  it  were  of  broken  and  detached  organisms,  either  fish  or  shell, 
or  both.  It  would  therefore  appear  that  after  the  submergence  of  the  coal- 
bed,  and  before  the  waters  had  become  charged  with  mud  or  other  extra- 
neous matter,  subsequently  deposited,  the  fish  or  mollusk  sinking  to  the 
bottom  was  subjected  to  the  action  of  currents,  by  which  the  disintegrated 
parts  were  carried  here  and  there,  and  redeposited  on  the  surface  of  the  future 
coal-seam,  or  band  of  ironstone. 

Succeeding  Palceoniscus  in  point  of  numbers  and  general  distribution  is  a 
fish  with  small  cycloid  scales,  provisionally  assigned  to  the  genus  Ehizodus, 
but  to  which  in  point  of  fact  no  satisfactory  position  has  at  present  been 
attributed.  There  are  at  least  three  speceies  of  it,  and,  like  Megalichthys,  it 
occurs  in  from  forty  to  fifty  separate  deposits.  Occasionally  in  the  Brown 
Mine,  New  and  Knowles  ironstones,  are  found  portions  of  jaws  of  various 
sizes,  some  of  which  belong  undoubtedly  to  Megalichthys,  but  others  are  as 
yet  undetermined.  It  is  a  circumstance  of  note,  that  of  the  great  number  of 
finch  fragments  of  Megalichthys  as  show  scales  in  situ,  not  one  has  been  met 
with  which  could  possibly  have  formed  part  of  a  fish  less  than  18  inches  in 
length,  whereas  in  the  case  of  the  cycloidal-scaled  fishes  the  majority  of  spe- 
cimens range  in  length  from  6  to  8  inches.  With  the  other  fish  contained 
in  this  field  the  Report  will  deal  hereafter :  as  far  as  can  at  present  be 
ascertained,  they  comprise  a  list  of  nearly  forty  genera,  represented  by  pro- 
bably ninety  species,  many  of  which  are  new  to  science. 
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Report  of  the  Committee  on  Standards  of  Electrical  Resistance. 

The  Committee  consists  of — Professor  Williamson,  Professor  Wheatstone, 
Professor  W.  Thomson,  Professor  Miller,  Dr.  A.  Matthiessen,  Mr. 
Fleeming  Jenkin,  Sir  Charles  Bright,  Professor  Maxwell,  Mr.  C.  W. 
Siemens,  Mr.  Balfour  Stewart,  Dr.  Joule,  and  Mr.  C.  F.  Varley. 

In  the  present  Report  it  is  thought  unnecessary  again  to  refer  to  the  objects 
with  which  the  Committee  was  appointed,  or  to  recapitulate  the  arguments 
for  and  against  the  various  systems  of  standards  which  have  been  from 
time  to  time  proposed.  The  Committee  have  seen  no  reason  to  alter  the 
conclusions  previously  adopted,  and  now  propose  briefly  to  state  the  progress 
made  in  the  practical  development  of  those  conclusions,  which  may  be  found 
expressed  at  length  in  the  Report  for  1863. 

That  Report  announced  the  adoption  by  the  Committee  of  the  absolute 
electromagnetic  system  of  measurement,  based  on  the  metre,  gramme,  and 
second,  with  certain  modifications  to  facilitate  the  practical  construction  or 
use  of  the  standards ;  and  it  further  stated  that  in  1863  the  absolute  resist- 
ance of  a  certain  German-silver  coil  had  been  measured  with  considerable 
accuracy. 

No  standards  based  on  the  1863  determination  were  officially  issued,  in- 
asmuch as  it  was  felt  that  a  second  determination  was  absolutely  required 
before  complete  dependence  could  be  placed  either  on  the  method  employed 
or  on  the  results  obtained.  Some  coils  representing  10  of  the  British  Asso- 
ciation units,  i.  e.  107  absolute  units  according  to  the  1863  determination, 
were  made  by  Messrs.  Elliott  Brothers,  and  a  set  from  1  to  10000  was  made 
from  the  1863  determination  by  Messrs.  Siemens  and  Halske  of  Berlin.  This 
last  set  is  intended  for  Col.  Douglas,  the  Superintendent  of  the  Government 
telegraph  lines  in  India ;  and  a  few  of  Messrs.  Elliotts'  coils  have  been  bought 
by  persons  who  were  unwilling  to  wait  for  the  final  experiments  by  the  Com- 
mittee. None  of  these  coils  have  been  in  any  way  certified  as  correct  by 
the  Committee. 

In  order  thoroughly  to  test  the  value  of  the  experiments  made  in  1863,  it 
was  determined  that  not  only  every  measurement  should  be  made  afresh, 
but  that  every  element  in  the  experiment  should  be  varied.  The  experiment 
consisted  essentially  in  causing  a  coil,  or  rather  two  coils,  of  copper  wire  to 
revolve  or  spin  at  a  certain  definite  rate,  and  in  observing  the  deflection  of  a 
magnet,  suspended  within  the  coil,  by  the  reflexion  of  a  scale  in  a  mirror 
attached  to  the  magnet. 

The  measurements  required  in  the  calculation  are  the  following: — 

a.  The  mean  radius  of  the  coils. 

n.  The  number  of  turns  made  by  the  copper  oonductor  forming  the  coils. 

Z.  The  effective  length  of  the  wire. 

6.  The  breadth  of  the  section  of  the  coiL 

c.  The  depth  of  the  section  of  the  coil. 

b\  The  distance  of  the  mean  plane  of  the  coil  from  the  axis  of  rotation, 

T.  The  time  of  100  revolutions  of  the  coil. 

D.  The  distance  of  the  scale  from  the  mirror. 

$.  The  scale-reading  during  each  experiment. 

The  above  measurements  are  required  for  what  may  be  called  the  simple 
theory,  that  is  to  say,  the  theory  omitting  all  the  necessary  corrections  arising 
1864.  2  a 
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from  self-induction,  torsion  of  fibre,  &c.  For  these  corrections  it  is  farther 
necessary  to  measure— 

1st.  The  coefficient  of  torsion  of  the  fibre. 

2nd.  The  magnetic  moment  of  the  suspended  magnet. 

3rd.  The  horizontal  component  of  the  earth's  magnetism. 

4th.  The  variation  of  the  electrical  resistance  of  the  coil  during  each  ex- 
periment and  between  each  experiment. 

5th.  The  variation  in  the  direction  of  the  earth's  magnetic  force. 

6th.  The  irregularities  resulting  from  the  unavoidable  departures  from 
that  relative  position  of  the  telescope,  mirror,  scale,  and  magnet  which  would 
be  theoretically  most  desirable. 

In  the  experiments  made  at  King's  College  in  1864,  every  part  of  the 
apparatus,  except  the  distance  of  the  mean  planes  of  the  two  coils  from  the 
axis  of  rotation,  was  altered ;  so  that  every  measurement  was  not  only  made 
afresh,  but,  where  susceptible  of  change,  was  considerably  different  in  mag- 
nitude. 

Few  of  the  measurements  could  be  made  by  the  means  employed  with 
greater  accuracy  than  one  part  in  10000,  and  some  of  them  were  not  deter- 
mined even  with  this  degree  of  accuracy.  No  very  perfect  agreement  be- 
tween two  entirely  distinct  series  of  experiments  was  therefore  to  be  expected ; 
but  the  Sub-Committee,  consisting  of  Professor  Maxwell  and  Mr.  Jenkin, 
who  this  year  have  undertaken  the  experiments,  are  fortunately  able  to 
report  a  concordance  between  the  determinations  of  1868  and  1864  which  is 
most  satisfactory. 

Hie  difference  between  a  standard  constructed  from  the  mean  result  of  the 
1868  experiments  and  a  standard  constructed  from  the  mean  result  of  the 
1864  experiments  would  be  only  0*16  per  cent.  The  probable  error  of  the 
1868  experiments  is  0*24  per  cent,  if  the  mean  of  each  day's  experiments 
be  counted  as  one  only ;  the  probable  error  of  the  1864  experiments  is  0*1 
per  cent,  if  the  mean  of  each  pair  of  experiments  with  the  coil  revolving  in 
two  opposite  directions  be  taken  as  one  experiment. 

Taking  into  account  the  agreement  between  the  means  of  the  two  years, 
we  may  say  that  the  determination  of  the  Sub-Committee  does  not  probably 
differ  from* true  absolute  measurement  by  0*08  per  cent 

The  Committee  are  of  opinion  that,  in  the  present  state  of  electrical  science, 
the  result  now  obtained  is  satisfactory,  and  will  justify  the  immediate  con- 
struction of  final  standards  of  electrical  resistance. 

It  can  hardly  be  doubted  that,  with  the  lapse  of  time  and  the  inevitable 
progress  of  knowledge,  still  better  determinations  will  some  day  be  made; 
and  that  even  now,  with  still  greater  care  and  by  still  further  multiplying 
the  number  of  experiments,  a  somewhat  more  perfect  agreement  between  the 
standards  and  the  theoretical  absolute  measurement  could  be  ensured. 

The  Committee  had  then  to  consider  whether  this  possibly  still  more  per- 
fect agreement  would  be  worth  the  very  great  time,  the  labour,  and  the 
money  which  would  have  to  be  bestowed  upon  it.  It  has  never  been  pro- 
posed that  the  British  Association  standard  should  be  considered  as  repre- 
senting exactly  an  absolute  measurement;  whatever  may  be  the  state  of 
science,  any  such  pretension  could  not  be  well  founded,  for  all  that  can  be 
done  at  any  time,  by  the  very  greatest  care,  is  to  reduce  the  possible  error  to 
less  than  a  certain  amount.  The  amount  of  probable  error  in  the  present  de- 
termination is  so  small  as  to  be  insignificant  for  any  of  the  present  purposes  of 
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science,  and  will  always  remain  insignificant  for  any  practical  applications. 
For  these  applications  it  is  chiefly  important  that  every  copy  of  the  standard, 
whatever  that  may  be,  should  be  accurately  made — a  condition  which  is  quite 
unaffected  by  the  greater  or  lees  discrepancy  between  the  standard  and  true 
absolute  measurement. 

The  reproduction  of  the  standard  can  perhaps  be  more  easily  effected,  if 
ever  it  be  necessary,  by  a  given  weight  of  metal  or  alloy  than  by  a  fresh 
absolute  determination. 

Meanwhile  practical  standards  of  resistance  are  urgently  required,  and  the 
Committee  are  pressed  to  come  to  a  decision.  Defective  systems  are  daily 
taking  firmer  root,  and  the  measurement  of  ourrents,  quantity,  capacity,  and 
electromotive  force  call  urgently  for  the  attention  of  your  Committee,. 

Under  these  circumstances  they  have  decided  to  rest  content  with  the 
results  of  the  experiments  now  completed,  and  to  commence'  at  once  the 
construction  of  standard  coils. 

The  details  of  the  experiments  on  absolute  resistance  are  given  in  Ap- 
pendix A. 

It  may  be  useful  here  to  mention  that  the  new  unit  will  be  roughly  equal 
to  0*0736  times  Dr.  Matthiessen's  mile  of  copper  wire,  and  more  exactly  1*0456 
times  Siemens's  unit,  according  to  standards  which  have  kindly  been  sent  by 
Dr.  Siemens  to  several  members  of  the  Committee  and  others*.  * 

The  questions  of  chief  importance,  after  the  magnitude  of  the  standard  has 
been  chosen  and  determined,  concern  the  choice  of  a  suitable  form  and  mate- 
rial for  the  actual  construction  of  the  standard,  and  in  this  choice  the  per- 
manence of  the  standard  is  above  all  essential. 

Dr.  Matthiessen  has  for  two  years  been  endeavouring,  at  the  request  of 
the  Committee,  to  discover  whether  the  electrical  resistance  of  various  metals, 
under  various  conditions,  can  be  considered  as  constant,  or  can  be  proved  to 
alter.  Sis  Report  for  the  present  year  is  given  in  Appendix  B,  and  will  be 
found  to  confirm,  in  a  great  measure,  the  conclusions  arrived  at  in  his  Report 
for  1863. 

No  variation  has  been  observed  by  him  in  the  electrical  resistance  of  an- 
nealed wires  of  silver,  copper,  gold,  platinum,  nor  in  the  hard-drawn  wires 
of  gold,  platinum,  or  of  the  gold-silver  alloy.  But  a  change  has  been  observed 
in  the  hard-drawn  wires  of  silver  and  copper — a  change  most  rapid  in  the 
first  year,  but  very  sensible  in  the  second  year ;  a  somewhat  capricious  change 
has  also  been  observed  in  certain  annealed  German-silver  wires,  while  others 
have  been  proved  constant.  This  result  has  been  independently  observed  by 
other  members  of  the  Committee.  In  the  hard-drawn  wires  of  silver  and 
copper  the  direction  of  the  change  has  been  such  as  to  bring  the  resistance 
of  hard-drawn  wires  more  nearly  to  resemble  that  of  annealed  wires,  dimi- 
nishing the  resistance ;  in  other  words,  it  is  such  a  change  as  would  be  pro- 
duced by  partial  annealing. 

From  these  experiments  it  is  clearly  undesirable  that  silver  or  copper 
should  be  used  for  standards  even  in  their  annealed  state ;  and  the  change  in 
these  metals  further  indicates  that  for  standards  of  other  metals  the  partially 
annealed  is  preferable  to  the  hard-drawn  condition. 

The  experiments  on  these  points  must  be  continued  for  many  years  before 
much  reliance  can  be  placed  on  the  results;  and  meanwhile  equal  standards 

*  Twenty-five  units  are  within  one  per  cent,  equal  to  the  mile  of  No.  16  copper  wire  in 
uie  by  the  Electric  and  International  Company.  Mr.  Varley  has  promised  that  for  the 
future  exact  equality  shall  be  aimed  at 
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must  be  constructed  of  various  materials,  and  protected  in  various  ways,  for 
reference  and  comparison. 

The  precautions  taken  to  prevent  chemical  action  and  mechanical  injury 
are  given  in  Appendix  B.  of  the  Report  for  1863.  Coils  of  wire  covered  with 
silk,  baked,  and  imbedded  in  solid  paraffin,  appear,  at  present,  to  be  the 
most  promising  form  for  the  unit  standards.  Authentic  copies  of  the  standard 
coils  made  of  platinum-silver  alloy,  which  appears  likely  to  be  permanent, 
might  be  issued  at  about  £2  10s.  each,  and  coils  prepared  from  these  by 
electrical  instrument-makers  could  be  verified  at  a  moderate  rate  at  Kew, 
where  the  original  standards  will  be  deposited.  No  officially  authentic 
coil  can  be  issued  until  the  standards  themselves  have  been  made. 

The -reproduction  of  the  standard  forms  the  next  point  for  consideration. 
Notwithstanding  the  good  results  obtained  by  Professor  Thomson's  method  of 
making  an  absolute  measurement,  the  Sub- Committee  do  not  recommend  the 
adoption  of  this  process  for  the  reproduction  of  the  standard,  which  may 
some  day  become  necessary,  owing  to  the  accidental  destruction  of,  or  change 
in  the  Kew  standards.  Dr.  Matthiessen,  on  the  other  hand,  states,  with  con- 
fidence, that  a  standard  may  be  reproduced  by  means  of  metal  wires  of  given 
weight  and  length,  or  by  means  of  mercury,  within  about  0-01  per  cent. ;  the 
report  of  his  investigation  on  this  subject,  made  conjointly  with  Mr.  C.  Hoc- 
kin,  is  contained  in  Appendix  C,  and  may  be  summed  up  as  follows.  He  first 
draws  a  distinction  between  ordinary  care,  great  care,  and  absolute  care.  He 
considers  that  with  ordinary  care  the  gold-silver  alloy  is  the  most  suitable 
material  (see  Report,  1862)  for  the  reproduction  ;  but  when  great  care  is  used 
lead  is  recommended  as  the  most  suitable  material,  but  any  reproduction  by  one 
material  should  be  checked  by  others,  such  as  mercury.  With  absolute  care 
it  appears  that  almost  any  material  might  be  used.  It  must  be  remembered 
that  Dr.  Matthiessen  considers  that  he  himself  has  not  taken  absolute  but 
only  great  care. 

The  following  Table  shows  the  number  of  wires  of  each  material  tested, 
their  maximum  discrepancy,  and  the  probable  error  in  a  standard  reproduced 
by  similar  experiments : — 


Metal. 

No.  of 
wires. 

MaTimiim  discre- 
pancy expressed 
as  a  fraction  of 
the  whole  con- 
ducting-power. 

Probable 
error. 

Silver 

3 
3 
3 
4 
5 
3 

0-0014 

0O011 

0-0005 

0-00054 

0-00073 

0-00151 

0-00052 
0O0021 
0-00011 
0-00006 
0-00001 
0-00009 

Copper   

Gold  

Lead  , 

Q  old-silver  alloy 

Mercury 

Commercially  pure  lead  differed  from  the  chemically  pure  lead  by  only 
about  0-04  per  cent. 

For  an  account  of  the  care  taken  by  Dr.  Matthiessen  in  the  chemical  pre* 
paration  of  the  metals  he  used,  and  in  their  subsequent  treatment  and 
electrical  comparison,  we  must  refer  to  Dr.  Matthiessen's  own  Beport,  Ap- 
pendix C. 

With  reference  to  mercury,  great  difficulty  exists  in  making  the  experi- 
ments, and  it  is  much  to  be  regretted  that  Dr.  Matthiessen's  experiments,  very 
accordant  in  themselves,  do  not  give  results  agreeing  with  Dr.  Siemens'* 
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experiments.  The  discrepancy  will  be  best  explained  by  the  following  Table, 
giving  the  value  of  a  column  of  mercury  at  0°  C.  one  metre  long,  and  having 
a  cross  section  equal  to  one  square  millimetre,  according  to  various  experi- 
ments, and  with  the  specific  gravity  used  respectively  by  Dr.  Siemens  and  Dr. 
Matthiessen. 

Definition.  ■J?™*? 

B.  A.  units. 

1.  Mercury  unit  according  to  Siemens's  standard  issued  in 

1864.     Sp.  gr.  mercury  assumed  at  13-557    0-9564 

2.  Mercury  unit  according  to  Siemens's  experiments  made  for 

1864  standard,  but  assuming  sp.  gr.  mercury  at  13*595*.      0*9534 

3.  Mercury  unit  according  to  Dr.  Matthiessen's  experiments. 

Sp.  gr.  mercury  assumed  at  13*557     0*9646 

4.  Mercury  unit  according  to  Dr.  Mathiessen's  experiments. 

Sp.  gr.  mercury  assumed  at  13*595     0-9619 

5.  Mercury  unit  according  to  one  set  of  coils  exhibited  in  1862 

by  Dr.  Siemens  (Berlin) 0*9625 

6.  Mercury  unit  according  to  a  second  set  of  coils  exhibited  in 

1862  by  Dr.  Siemens  (London)  0*9742 

Dr.  Matthiessen  considers  No.  4  the  true  value,  while  Dr.  Siemens  sup- 
ports No.  1.  The  Committee  do^  not  desire  to  express  any  opinion  on  this 
Bubject,  but  only  to  draw  attention  to  the  great  discrepancies  which  follow 
the  apparently  simple  definition  of  the  mercury  unit  (first  proposed  by  Marie* 
Davy).  Even  now  it  cannot  be  said  that  a  trustworthy  standard,  answering 
to  the  definition,  exists. 

The  Committee  have  little  to  report  concerning  the  standard  instruments 
for  the  measurement  of  currents,  quantity,  capacity,  or  electromotive  force. 
The  drawings  for  a  standard  galvanometer  and  electro-dynamometer  have 
been  begun.  An  electro-dynamometer,  suitable  for  general  use,  has  been 
constructed  by  Professor  W.  Thomson,  and  experiments  are  being  made  with  it. 

Professor  Thomson  has  also  had  some  fine  apparatus  made  for  the  measure- 
ment of  electrostatic  phenomena  and  their  comparison  with  electromagnetic 
measurements;  but  it  will  be  best  to  describe  the  instruments  when  the  ex- 
periments have  been  completed. 

Dr.  Joule  has  made  some  preliminary  experiments  with  the  view  to  rede- 
termine the  mechanical  equivalent  of  the  unit  of  heat  by  electrical  means. 

Thus,  although  the  Committee  have  not  accomplished  all  that  they  hoped, 
they  feel  that  such  progress  is  being  made  as  will  justify  their  reappointment. 

They  have  received  assurances  that  the  British  Association  system  of  units 
will  be  readily  adopted  in  this  kingdom,  in  India,  Australia,  and  Germany. 
They  believe  that  it  will  be  accepted  in  America  and  in  many  other  parts  of 
the  world. 

Prom  France  no  response  has  yet  been  obtained. 

The  Committee  wish  to  express  their  sincere  regret  at  the  death  of  one  of 
their  members,  Dr.  Esselbach.  He  had  made  valuable  experiments  on  the 
electromotive  force  of  various  chemical  combinations,  and  had  promised  to 
communicate  them  to  the  Committee ;  but  their  record  is  now  probably  lost. 

Before  concluding,  the  Committee  have  to  thank  Mr.  Charles  Hockin  for 
the  efficient  assistance  he  has  afforded,  both  in  the  determination  of  the 
resistance  unit  and  in  Dr.  Matthiessen's  researches. 

*  This  is  the  mean  of  the  values  given  by  Kopp,  Regnault,  and  Balfour  Stewart  The 
discrepancy  between  the  two  values  is  far  greater  than  could  be  due  to  any  confusion  as 
to  the  reference  of  the  specific  gravity  to  water  at  0°  and  at  maximum  density. 
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Appendix  A. — Description  of  a  further  Experimental  measurement  of  Electrical 
Resistance  made  at  King's  College.  By  Prof.  T.  C.  Maxwbll  and  Mr. 
Flbbmeng  Jbnkik,  with  the  assistance  of  Mr.  Charles  Hocxnr. 

The  method  employed  in  these  experiments  has  been  folly  described  in  Ap- 
pendix D.  to  the  Report  of  1863.  In  the  new  experiments,  the  elements  of 
the  calculation  were  varied  as  much  as  possible ;  fresh  wire  was  wound  on 
the  experimental  coils  ^  observations  were  made  with  velocities  differing 
widely  from  one  another.  Fresh  measurements  were  made  of  all  the  cor- 
rections required,  and  greater  precautions  were  taken  to  avoid  local  disturb- 
ances. 

n,  the  number  of  windings,  was 319. 

I,  the  effective  length  of  the  wire  ....  81 1*2356  metres, 
the  mean  circumference    0*993987       „ 

a,  the  mean  radius    0-158194 

b,  the  breadth  of  each  coil    0-1841 

2b,  the  distance  from  centre  to  centre 

of  each  coil 0-03851 

e,  the  depth  of  the  layers 0-01608 

The  weight  of  the  wire  and  silk 110  ox.  8  dwt. 

sin8  o=l. 

D  the  distance  from  the  mirror  to  the  scale ;  2212  millims.  in  some 
experiments,  2116  millims.  in  others. 
The  following  Table  gives  the  result  of  the  experiments,  and  the  com- 
parison with  those  of  1863. 


Time  of  100 

revolutions,  in 

seconds. 


Values  found  for 
coil  in  terms  of 
107  for  each  expe- 
riment. 


Value  of  B.  A.  unit  in 

terms  of  W  metl*  , 
seconds' 

as  calculated  from 

each  experiment 


Value  from 
mean  of  each 
pair  of  expe- 
riments. 


Percentage 
error  from 
mean  value. 


17-54 

17-58 

77-62 

7617 

53-97 

54-53 

41-76 

41-79 

5407 

53-78 

17-697 

17-733 

17-81 

17-78 

17-01 

16-89 

21-35 

21-38 

21-363 

21-643 

11-247 

16-737 


4-7201 
4-5914 
4-8848 
4-4871 
4-6607 
4-6666 
4-6279 
4-6275 
4-6496 
4-6146 
4-6108 
4-7313 
4-6452 
4-7489 
4-7667 
4-6187 
4-6834 
4-6727 
4-6526 
4-7134 
4-8668 
4-5305 


1-0121 
0-9836 
10468 
0-9613 
0-9986 
0-9998 
0-9915 
0-9936 
0-9961 
0-9886 
0-9878 
1-0136 
0-9952 
10174 
10191 
1-9895 
1-0034 
1-0011 
0-9068 
1-0096 
1-0424 
0-9707 


09978 
1-0040 
0-9992 
0-9925 
0-9924 
1-0007 
1-0063 
1-0043 
1-0022 
1-0040 
0-9981 


-0-22 
+0-40 
-0*08 
-0-75 
-0-76 
+0-07 
+0-63 
4-0-43 
+0-22 
+0-40 
-0-19 


Probable  error  of  E  (1864)«0-1  per  cent 
Probable  error  of  R  (1863)*0*24  per  cent 
Difference  in  two  values  1864  and  1863=«0'16  per  cent. 
Probable  error  of  two  experiments =0-08  per  cent. 
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In  constructing  the  standard  coil,  in  consideration  of  the  much  greater 
range  of  velocities  used  in  1864,  the  1864  mean  value  was  allowed  to  have 
five  times  the  weight  of  the  mean  value  obtained  in  1863. 

Appendix  B. — On  the  Electrical  Permanency  of  Metals  and  Alloys. 
By  A.  MATTmESSEH,  F.B.3. 
In  Appendix  A.  of  the  Eeport  of  your  Committee  of  last  year,  I  gave  the 
results  of  some  experiments  made  to  test  the  electrical,  permanency  of  some 
metals  and  alloys.  On  August  5  of  this  year  I  re- tested  them,  and  give  the 
results  in  the  following  Table,  taking  the  conducting-power  of  No,  15  »  100*00, 
as  was  done  in  last  year's  Beport. 


May  9, 

1862. 

T. 

June  14, 
1863. 

T. 

Am.  5, 
1864. 

T. 

1.  Silver :  hard-drawn    .... 

100-00 

20-2 

103-915 

200 

104-397 

20-2 

2.  Silver :  annealed. ....... 

100-00 

20-2 

99-947 

201 

100013 

201 

8.  Silver :  hard-drawn    .... 

100-00 

20-2 

102-807 

20-2 

103-655 

201 

4.  Silver :  annealed 

100-00 

20-2 

100-081 

20O 

100048 

20O 

5.  Copper :  hard-drawn]. . . . 

100-00 

201 

100-248 

20-2 

100-276 

20O 

6.  Copper ;  annealed 

100-00 

201 

100-015 

200 

100O10 

20-1 

7.  Copper :  hard-drawn  .... 

100-00 

20O 

100-149 

19-8 

100-200 

20-2 

8.  Conner:  annealed  

9.  Gold :  hard-drawn 

100-00 

20-0 

100-00 

20O 

100O45 

20-2 

100-000 

20-2 

10.  Gold :  annealed 

100-00 

20O 

100-062 

20O 

99-960 

20-2 

11.  Gold :  hard-drawn 

100-00 

20O 

99-869 

20-2 

99-937 

20.0 

12.  Gold :  annealed 

100-00 

20-0 

99-877 

20-3 

99-960 

20O 

13.  Platinum  t  hard-drawn  . . 

100O0 

20O 

99-951 

20-2 

99-969 

20-2 

14  Platinum:  hard-drawn  . . 

100-00 

20-0 

99-999 

20*2 

100008 

201 

15.  Gold-silver   alloy:  hard- 

drawn 

100-00 

20O 

100-000 

20-2 

100O00 

20-2 

16.  Gold-silver    alloy:  hard- 

100-00 
100-00 

19-9 
20-3 

99-963 
100-162 

20-3 
200 

99-996 
100-185 

20O 
20O 

17.  German  silver :  annealed . 

18.  German  silver :  annealed . 

100-00 

20-3 

100145 

20O 

100152 

20O 

19.  German  silver:  annealed. 

100O0 

•• 

100-217 

20-2 

100*198 

20-2 

From  the  above  it  will  be  seen  that  the  following  wires  have  not  sensibly 
altered  in  their  conducting-power  during  the  space  of  two  years. 


No. 

Maj0, 
1862. 

June  14, 
1863. 

Aagiut5, 
1864. 

Maximum  dif- 
ference corre- 
sponds to. 

2. 

100-00 

99-911 

99-977 

°0-25 

4. 

10000 

99-959 

99-976 

010 

6. 

100-00 

99-979 

100O10 

0O5 

9. 

100-00 

100117 

100O72 

0-80 

10. 

100O0 

100062 

100082 

0-20 

•11. 

100O0 

99-941 

99-987 

0-15 

•12. 

100O0 

99-985 

99O60 

010 

ia 

100O0 

100O23 

100061 

015 

14. 

100O0 

100-071 

100044 

0-20 

15. 

100-00 

100O00 

100O00 

16. 

100O0 

99-963 

99-996 

*  Without  taking  into  consideration  the  corrections  due  to  temperature,  I  placed  in 
last  year's  Beport  these  two  wires  with  those  whose  conducting-powers  had  changed. 
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All  the  values  have  been  reduced  to  the  first  observed  temperature,  assuming 
that  all  pure  metals  vary  in  conducting-power  alike  with  temperature.  The 
correction  made  was  the  addition  or  subtraction  of  0*036  for  each  0°1, 
which  number  corresponds  to  the  correction  of  conducting-power  for  tempe- 
rature at  20°.  No  correction  has  been  made  in  the  cases  of  No.  15  and  16, 
for  it  is  so  Bmall  that  it  may  be  neglected,  being  about  0*006  for  each  0°*1. 

As  stated  in  last  year's  Keport,  the  differences  may  be  considered  due  to 
temperature ;  for,  as  there  explained,  a  difference  in  the  temperature  of  the 
wire  and  the  bath  might  well  exist,  and  we  find  in  most  cases  a  difference 
in  the  conducting-power  corresponding  to  0o,l  to  0°*2. 

It  is  interesting  to  find  that  hard-drawn  silver  and  copper  wires  become 
partially  annealed  by  age,  at  least  the  increment  in  the  conducting-power 
would  indicate  such  to  be  the  case.  In  the  case  of  silver,  a  decided  increment 
will  be  observed. 

No.  8,  copper,  annealed,  has  altered  so  much,  that  there  can  be  no  doubt 
that  it  was  badly  soldered. 

"With  regard  to  the  alteration  observed  with  the  German-silver  wires,  it 
may  here  again  be  stated  that  it  is  not  to  be  assumed  that  all  wires  of  this 
alloy  will  alter  in  like  manner.  An  example  of  this  has  lately  come  to  my 
notice.  About  two  years  ago  I  made  a  coil  of  the  gold-silver  alloy,  which 
was  compared  with  one  of  Prof.  Thomson's  German-silver  coils,  and  having 
them  still  in  my  possession,  they  have  now  been  re-compared  with  the  follow- 
ing results : — 

July  8th,  1862.  Resistance  of  Thomson's  coil  being  1  at  18°-4,  that  of 
the  gold-silver  coil  was  -88445  at  18°-4. 

August  6,  1864.  Resistance  of  Thomson's  coil  being  1  at  18°-4,  that  of 
the  gold-silver  coil  was  -88447  at  18°-4. 

It  is  worthy  of  remark  that  the  first  comparison  was  made  by  Dr.  C.  Vogt, 
the  last  by  Mr.  C.  Hockin,  and  with  entirely  different  apparatus,  showing 
that  different  observers  with  different  apparatus  obtain  absolutely  the  same 
results,  when  they  take  great  care  in  making  the  observations. 

The  above  proves  that  the  conducting  power  of  all  specimens  of  German- 
silver  wire  does  not  alter  by  age.  Further  experiments  are  being  made  on 
this  subject,  and  in  the  course  of  a  year  or  so  we  shall  be  able  to  say  how 
far  German  silver  may  be  trusted  for  making  resistance  coils. 

Appendix  C. — On  the  Reproduction  of  Electrical  Standards  by  Chemical  Means. 
By  A.  Matthiessen,  F.B.S.,  and  Q.  Hocxin,  Fellow  of  *St.  John's  College, 
Cambridge. 

Having  been  requested  by  your  Committee  to  make  some  experiments  with 
the  view  of  discovering  the  best  method  of  reproducing  an  unit  of  electrical 
resistance  by  chemical  means,  we  have  carried  out  the  research  of  which  we 
now  propose  to  give  the  results. 

The  experiments  have  been  made  with  unusual  care.  It  is  important  to 
point  out  the  degree  of  precaution  that  has  been  taken  to  insure  trustworthy 
results.  The  care  taken  in  these  experiments  may  be  called  great  care  as 
opposed  to  ordinary  care  on  the  one  hand,  and  thorough  care  on  the  other. 
By  ordinary  care  is  meant  the  care  usually  taken  in  scientific  research,  where 
no  extraordinary  precautions  are  had  recourse  to.  The  sort  of  accuracy 
obtained  when  a  unit  is  reproduced  with  ordinary  care  may  be  seen  by 
reference  to  former  results.  For  instance,  in  the  determination  of  the  con- 
ducting-power of  mercury,  described  in  •*  Phil.  Trans.',  results  were  obtained 
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differing  in  some  cases  by  1*6  per  cent.  The  same  degree  of  accuracy  was 
obtained  in  the  determination  of  the  mercury  unit  by  Dr.  W.  Siemens,  de- 
scribed in  '  Phil.  Mag.' 

On  the  other  hand,  in  the  experiments  to  be  described,  and  in  those  made 
by  Mr.  Sabine,  the  results  differ  by  only  a  few  hundredths  per  cent. 

The  results  of  the  determinations  of  the  conducting-power  of  the  gold- 
silver  alloy,  described  in  the  *  Phil.  Mag/  Feb.  1861,  differ  from  each  other 
by  1-5  per  cent.,  the  values  now  found  for  the  same  quantity  differ  by  only 
seven-hundredths  per  cent.  No  doubt  if  greater  care  had  been  taken  and 
more  perfect  instruments  used,  still  better  results  would  have  been  obtained. 

Perhaps  the  great  difference  between  what  is  above  called  great  care  and 
ordinary  care  lies  in  the  time  employed.  The  experimenter  using  great  care 
has  to  neglect  almost  all  consideration  of  time,  and  repeat  his  experiments  at 
reasonable  intervals,  in  all  cases  in  which  it  is  possible,  that  by  lapse  of  time 
such  error,  as  at  first  there  is  no  means  of  detecting,  may  increase,  and  so 
become  apparent.  The  meaning  of  absolute  care  is  clear.  When  absolute 
care  is  taken  no  precautions  are  omitted,  the  best  instruments  obtained,  and 
every  care  taken  in  the  manipulation. 

The  apparatus  used  in  the  following  research  will  first  be  described,  the 
results  obtained  will  be  then  given,  and  finally  some  remarks  made  on  them. 

Description  op  Apparatus. 

Battery. — The  battery  employed  was  a  single  Bunsen's  cell.  The  wires 
connecting  it  with  the  bridge  ran  parallel  to  each  other  the  whole  of  their 
length,  so  that  no  attraction  was  exercised  on  the  magnet  of  the  galvano- 
meter by  the  current  traversing  them*. 

Balance. — For  measuring  the  resistance  of  the  wires  a  Wheatstone's  ba- 
lance, as  modified  by  Kirchhoff,  was  employed.  A  plan  of  it  is  given  at 
Plate  IV.  (fig.  1). 

L  and  E  are  two  resistance  coils  acting  as  the  arms  of  the  balance.  They 
are  joined  by  the  wire  A  A,,  along  which  the  eblock  B  connected  with  one  end 
of  the  galvanometer  coil  can  be  moved. 

The  wire  A  A'  of  the  instrument  was  made  of  an  alloy  containing  85  per 
cent,  of  platinum  and  15  per  cent  of  iridium.  The  advantages  of  employing 
this  alloy  are  that  it  does  not  readily  oxidize,  that  it  does  not  change  much 
in  conducting-power  with  an  alteration  of  temperature,  and  that  it  does  not 
alloy  with  mercury. 

8  is  a  standard  coil  immersed  in  an  oil-bath. 

0  P  is  the  wire  to  be  measured  or  compared  with  the  standard  6,  and  is 
immersed  in  a  large  trough  of  water. 

G  is  an  ordinary  galvanometer  by  which  approximate  results  are  first 
observed. 

G1  is  a  very  sensitive  Thomson's  reflecting  galvanometer,  by  which  the 
final  observations  are  made. 

Mj,  M,  &c.,  wij,  ma  &c.  are  mercury  cups  used  to  connect  the  several  parts 
of  the  circuit  by  thick  copper  rods  and  bars,  plainly  shown  on  the  drawing. 
The  arrangement  Bhown  was  found  convenient,  as  it  admitted  of  adjustment 
to  various  positions  and  dimensions  of  conductors  to  be  compared.  The 
position  of  B  on  the  wire  A  A'  could  be  observed  by  a  boxwood  scale  divided 
into  millimetres  and  a  pointer  on  the  block. 

£  is  a  key  used  to  complete  the  battery  circuit,  and  worked  by  a  treadle 

*  The  battery  circuit  was  generally  broken,  and  was  closed  by  pressing  down  a  treadle, 
placed  under  the  table,  with  the  foot.    The  terminals  were  of  platinum. 
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from  below.  An  enlarged  section  of  the  block  B  is  given  in  fig.  3.  a,  if  a 
wooden  handle,  by  which  the  rod  o,  with  the  platinum  point  d,  can  be  de- 
pressed so  as  to  come  in  contact  with  the  wire  of  the  bridge.  When  the  pres- 
sure of  the  hand  is  removed  the  spring  e  lifts  the  handle  and  breaks  the  con- 
tact. The  galvanometer  wire  is  screwed  in  between  the  metal  plates  /  and  g. 
A  pad  of  gutta  percha  between  the  knob  h  and  the  handle  prevented  any 
sensible  thermal  current.  To  the  top  of  the  block  was  fixed  a  piece  of  brass 
with  a  slit  in  it  to  serve  as  a  pointer.  A  lens  also  was  fastened  to  the  handle 
to  read  fractions  of  a  millimetre  on  the  scale.  The  body  of  the  block  was  of 
lead,  with  a  slab  of  ebonite  at  the  top  and  bottom.  The  block  ran  on  a  tram- 
way parallel  to  the  scale  and  wire  of  the  balance. 

A  section  of  one  of  the  mercury  cups  is  given  at  fig.  2.  At  the  bottom  of 
the  cylindrical  cup  I  m  n  o  is  placed  an  amalgamated  copper  plate,  and 
mercury  is  poured  into  the  cup ;  the  plate  is  held  down  by  the  wooden 
cylinder  p,  and  this  is  kept  in  its  place  by  the  pin  r  s.  This  plug  fits  the 
cup  closely,  and  is  pierced  with  two  or  more  holes  for  the  terminals  to  pass 
through.  The  cups  were  propped  up  with  wedges,  when  placed  under  the 
fixed  terminals  of  the  balance,  that  these  might  press  firmly  against  the 
metal  bottoms  of  the  cups. 

Each  of  the  coils  E  and  L  had  a  resistance  of  about  20  metres  of  the 
wire  of  the  instrument.  Careful  measures  were  made  of  the  resistance  of 
the  wire  of  the  bridge  at  different  points  in  order  to  find  if  there  were  any 
very  faulty  points  in  it ;  this  was  done  by  putting  the  coils  R  and  L  in  their 
places,  and  increasing  the  resistance  of  one  of  them  by  means  of  a  short 
piece  of  wire.  The  effect  of  this  wire  was  to  shift  the  zero-point.  Two 
coils,  differing  about  one-tenth  per  cent.,  were  then  placed  in  the  centre  of  the 
instrument  and  the  reading  taken ;  these  coils  were  then  reversed  and  the 
reading  again  taken. 

Suppose  2  I  the  resistance  of  the  circuit  from  the  point  B  to  B'  when 
the  short  wire  is  removed,  z  the  change  in  the  zero-point  caused  by  the  in- 
sertion of  the  short  wire  above  mentioned,  and  x  the  difference  of  a  pair  of 
readings ;  resistances  being  expressed  in  millimetres  of  the  wire  A  A',  and 
lengths  expressed  in  millimetres  of  the  scale.  Then  the  resistance  of  a  milli- 
metre of  the  wire  of  the  instrument  about  the  zero-point  is 

a+b  a? 

7  is  the  ratio  of  the  two  centre  coils. 
6 

The  value  of  this  expression  was  found  for  different  points  from  one  end 
to  the  other  of  the  wire,  and  did  not  vary  more  than  two-  or  three-tenths 
of  a  millimetre,  an  error  not  considerable  enough  to  affect  the  results  obtained 
with  the  instrument. 

The  value  of  the  coil  R  was  thus  found.  It  was  placed  in  the  mercury 
cups  m\f  «*'a,  and  the  cups  ml9  mt  were  joined  by  a  stout  copper  bar.  Two  coils, 
the  ratio  of  the  resistance  of  which  was  known,  were  placed  in  the  two  centre 
eups  and  the  reading  taken. 

Let  F  be  the  ratio  of  two  centre  coils,  a?  the  reading  of  scale,  which 
o 

was  divided  from  A'  to  A,  R+r  the  resistance  of  the  circuit  from  B'  to  the 
point  of  wire  opposite  that  end  of  the  scale  nearest  to  R,  viz.  A',  I  the  corre- 
sponding quantity  for  the  other  side  of  the  instrument. 
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.  Then  dearly 

B+r+a?        a 
J+1000-#"V 

°r  B+r=  ?  (Z+1000-a?)-#. 

The  readings  are  given  in  the  following  Table. 


Ratio  of  |. 

Beading. 

Value  of  R+r. 

Value  of  R+r. 

24:1 

120-5 

20987 +24J 

21215 

26 

1 

186-5 

20964 +26Z 

21210 

29 

1 

269 

20930 +29J 

21205 

34 

1 

375 

20875+34Z 

21197 

36 

1 

409 

20867+36? 

21208 

37 

1 

425-25 

20841 +37Z 

21192 

39 

1 

454-25 

20830-1-39? 

21201 

42 

1 

493-25 

20790+42? 

21188 

47 

1 

547-25 

20732+47? 

21177 

55 

:1 

613 

20672+55? 

21193 

60 

.1 

645-25 

20625+60? 

21194 

68 

:1 

688 

20528+68? 

21173 

76 

.1 

720-75 

20483+76? 

21203 

Zero-point  was  at  516. 

Besistance  of  half  length  of  circuit  is  21712  millimetres  of  wire. 

All  these  values  are  within  necessary  errors  of  observation.  The  first  few 
values  are  most  to  be  relied  on,  as  the  values  of  r+B  depend  nearly  directly 
on  1000— r. 

So  many  measurements  were  made  in  order  to  find  whether  the  wire 
tapered  towards  either  end.  The  similarity  of  the  values  found  for  B+r 
shows  this  better,  perhaps,  than  the  direct  method  before  described. 

A  set  of  similar  measurements  were  made  with  the  coil  L  in  the  left-hand 
mercury  cups,  and  equally  good  results  obtained. 

The  galvanometer  employed  was  one  of  Thomson's  reflecting  galvano- 
meters, made  by  Messrs.  Elliott  Brothers.  A  short  coil  was  employed. 
The  instrument  was  placed  in  a  deal  box,  blackened  inside,  with  large  aper- 
tures to  observe  through.  The  spot  of  light  could  thus  be  clearly  seen,  and 
the  divisions  of  the  scale  were  sufficiently  illuminated  to  enable  the  observer 
to  see  immediately  in  which  direction  the  spot  of  light  moved.  The  instru- 
ment was  sufficiently  delicate  to  show  0-001  per  cent,  difference  in  the  ratio 
of  any  two  nearly  equal  conductors  compared,  corresponding  to  -^  millims. 
on  scale  of  bridge. 

An  ordinary  galvanometer  was  also  at  hand  to  find  about  the  place  of 
reading  on  the  scale. 

The  balance  employed  for  weighing  was  by  Liebrich  of  Giessen,  and  would 
weigh  to  -frth  of  a  milligramme  with  accuracy.  The  weights  were  adjusted 
by  Oertling,  and  again  tested  by  weighing  them  dgainst  the  largest  weight 

!50  grms.).  Mr.  Balfour  Stewart  was  kind  enough  to  test  this  weight,  and 
bund  its  value  to  be  exactly  50-0000  grms.  All  weighings  made  in  this 
research  were  double  weighings. 
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The  measurements  of  lengths  of  wires  tested  were  made  with  a  beam- 
compass.  It  was  furnished  with  a  vernier  carrying  a  telescope.  The  in- 
strument was  fixed  horizontally  before  a  window,  the  ends  being  clamped  to 
shelves  in  the  wall  on  either  side  of  the  window. 

The  telescope  pointed  downwards,  and  the  wires  to  be  measured  were  laid 
on  a  board  fixed  below  the  instrument. 

With  this  apparatus  measurements  could  be  made  with  the  greatest  cer- 
tainty to  Ath  of  a  millimetre,  the  telescope  being  sufficiently  powerful  to 
show  much  smaller  lengths  than  this. 

"We  are  indebted  to  Mr.  B.  Stewart  for  measuring  the  values  of  the  divi- 
sions of  the  instrument. 

Thermometers. — Two  thermometers  were  employed.  They  were  made  by 
Messrs.  Negretti  and  Zambra.  One  was  divided  to  £th  of  a  degree  Centi- 
grade, the  other  to  single  degrees.  The  large  thermometer  was  found  to  be 
correct  by  the  Kew  standard.  The  zero-points  of  the  thermometers  were 
carefully  taken. 

Trough. — The  wires,  the  resistance  of  which  were  to  be  determined,  were 
placed  in  a  glass  tube  immersed  in  a  trough  of  water. 

The  trough  was  1-5  m.  long  by  0*15  m.  square  section.  A  stream  of  water 
flowed  through  it,  coming  in  by  the  tube  V  (fig.  1)  and  escaping  by  the  waste- 
pipe  W.  This  arrangement  was  adopted  because  it  was  found  that  naphtha 
or  oil  soon  acted  on  the  wires  and  altered  their  resistance,  so  that  they  could 
not  be  immediately  exposed  to  the  action  of  a  liquid.  The  details  of  the 
arrangement  will  be  understood  by  reference  to  fig.  4. 

The  wire  to  be  tested,  a  b,  was  soldered  at  its  ends  to  copper  bars  as  a  c. 
On  to  each  of  these  bars  was  slipt  a  piece  of  glass  tubing,  as  ef.  These  tubes 
were  fastened  to  the  copper  bars  by  india-rubber  tubing.  The  wire,  with 
its  connexions,  was  then  placed  in  the  large  glass  tube  A  B.  The  piece  of 
tubing  ef  was  then  fastened  to  the  bent  tube  CEDF  by  india-rubber  tubing. 

The  ends  of  the  terminals  a  c  were  beaten  out  flat  and  amalgamated. 
The  bent  tubes  were  nearly  filled  with  mercury,  and  the  terminal  c  was  con- 
nected with  the  mercury  cups  m\,  m\  of  the  instrument  by  copper  rods  amal- 
gamated at  each  end. 

The  resistances  of  the  wires  were  compared  with  those  of  coils  of  German 
silver,  well  varnished,  immersed  in  a  cup  of  oil.  The  temperature  of  the  oil 
was  determined  by  the  small  thermometer  before  described. 

Method  of  observing. — The  wires  were  placed  in  the  trough  and  the  con- 
nexions made.  The  water  was  then  turned  on  and  allowed  to  flow  for  about 
fifteen  minutes.  The  large  thermometer  was  placed  in  the  trough,  and  the 
temperature  was  read  off  by  means  of  a  lens  placed  so  as  to  avoid  all  error 
of  parallax.  The  small  galvanometer  was  then  connected  with  the  electric 
balance,  and  the  approximate  reading  found. 

The  large  galvanometer  was  next  connected,  and  the  block  handle  pressed 
down  until  any  thermal  current  that  existed  had  ceased  to  cause  the  needle 
of  the  galvanometer  to  oscillate.  The  battery  contact  was  then  made  for  an 
instant  with  the  foot.  The  slight  kick  given  by  the  spot  of  light  at  once 
showed  which  way  the  block  had  to  be  moved,  without  its  being  necessary 
to  keep  the  battery  on  long  enough  to  heat  the  conductors  sensibly. 

The  observing-room  was  kept  at  a  very  equable  temperature  by  a  screen 
before  the  window,  also  the  wire  of  the  balance  was  protected  by  a  piece  of 
boarding  from  the  heat  radiating  from  the  observer's  body. 

After  every  observation  the  temperature  of  the  coil  and  the  water  in  the 
trough  was  read  off,  and  if  any  difference  was  observed  between  these  read- 
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ings  and  those  first  taken,  the  observation  was  rejected  and  another  one 
taken.   „ 

Four  observations  were  made  on  each  wire  at  intervals  of  from  twenty  to 
forty  minutes. 

Before  noting  down  the  scale-reading  all  the  connectors  were  moved,  and 
if  no  change  in  resistance  was  observed  the  connexions  were  presumed  to  be 
good. 

All  results  are  given  in  terms  of  weight  and  length,  as  it  is  impossible  to 
measure  the  diameter  of  a  small  wire  with  the  accuracy  with  which  the 
weight  can  be  found ;  moreover,  the  cross  section  of  a  wire  is  not  generally  a 
circle,  and  the  mean  diameter  varies  slightly  from  point  to  point  however 
carefully  it  may  be  drawn. 

A  great  oversight  was  made  in  not  observing  the  specific  gravity  of  each 
wire,  so  that  the  results  of  the  experiments  now  made  could  be  compared 
with  former  ones.  This  omission  was  first  made  because  it  was  thought 
that  the  results  of  former  experiments  could  be  used;  but  after  several 
measurements  had  been  made  it  was  found  that  the  values  of  the  specific 
gravity  of  wires  of  the  same  metal,  given  by  different  observers,  varied  so 
much  that  it  was  impossible  to  find  the  resistance  of  a  wire  of  a  metal  of 
which  the  length  and  sectional  area  are  known,  from  the  resistance  of  a  wire 
of  which  the  length  and  weight  are  known  without  taking  the  specific  gravity 
of  the  wire  actually  experimented  on. 

Silver. 

Three  silver  wires  were  compared. 

I.  From  commercially  pure  nitrate  of  silver. 
II.  From  French  coin. 
III.  From  English  coin. 

The  silver  was  first  dissolved  in  nitric  acid  and  then  diluted  with  water  and 
precipitated  by  hydrochloric  acid.  The  chloride  was  then  well  washed,  and 
afterwards  fused  with  pure  carbonate  of  sodium.  The  resulting  button  of 
silver  was  fused  a  second  time  with  borax  and  a  little  nitrate  of  potas- 
sium ;  lastly,  before  casting,  it  was  fused  with  a  piece  of  charcoal  floating  on 
the  top.  The  mould  was  about  35  millimetres  long  by  4£  millimetres  dia- 
meter. The  drawing  of  the  wire  was  conducted  with  the  utmost  care.  The 
wire  was  annealed  only  twice  during  the  process. 

In  drawing  all  wires  the  end  first  entering  the  hole  was  reversed  at  each 
successive  drawing,  after  it  had  been  drawn  down  to  about  one-half  its  re- 
quired diameter.  The  wires  were  twice  drawn  through  each  of  the  smallest 
holes,  the  ends  being  reversed  as  before. 

To  measure  the  harder  wires  they  were  straightened  by  rolling  them 
between  two  smooth  boards,  and  then  passed  through  a  thermometer  tube  of 
such  a  length  that  the  ends  just  projected  from  the  tube,  the  long  ones  being 
cut  into  two  or  three  lengths  for  the  purpose.  It  was  found  that  the  wire 
could  be  pulled  out  of  the  tube  and  reinserted  many  times  without  altering 
the  length  by  half  one-tenth  of  a  millimetre.  Some  care  was  necessary  in 
soldering  the  wires  to  their  connexions.  A  small  lump  of  hot  solder  was 
placed  in  the  terminal,  and  the  end  of  the  wire  steadily  and  slowly  pushed 
into  it  until  it  set.  Thus  the  boundary  between  the  wire  and  solder  was  well 
defined,  and  the  wire  could  be  cut  off  at  exactly  the  required  point.  The 
wires  were  weighed  and  measured  after  the  resistance  ha*}  been  taken. 

The  care  taken  in  drawing  the  silver  wires  accounts  for  the  close  agree- 
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ment  of  the  results.  Another  wire  was  drawn  as  rapidly  as  possible  through 
the  latter  holes  to  harden  it,  and  a  difference  of  3^  per  cent,  was  /ound  in 
its  conducting  power. 

The  results  are  given  in  the  following  Table : — 


Temperature  of  wire. 

21-3 
21-3 
21-4 
21-4 
Weight  2-9208  grammes. 

19-3 
19-4 
19-5 
19-6 
Weight  3-4419  grammes. 

18-2 
18-8 
19-2 
19-5 
Weight  2-1572  grammes. 

I.  10000. 

H.  0-9991. 

HI.  0-9986. 

COPPXB. 

Three  copper  wires  were  tried.  The  copper  employed  was  electrotype 
copper,  and  it  was  drawn  without  previous  fusion.  The  copper  of  wires 
Nos.  I.  and  II.  was  prepared  by  Messrs.  De  la  Rue  &  Co.,  that  of  No.  HI.  wire 
as  follows.  Sulphate  of  copper  was  made  by  dissolving  electrotype  copper 
in  pure  sulphuric  acid,  and  twice  recrystallising.  The  copper  was  obtained 
from  the  sulphate  thus  prepared  by  electrolysis.  It  was  precipitated  on  a 
greased  platinum  pole,  the  other  pole  being  of  electrotype  copper. 


Temperature  of  ooil. 

Reading  of  bridge-scale. 

21-1 

888 

21-2 

888 

21-4 

890 

21-3 

891 

Length  1-5906  m. 

Zero-point  at  514-25. 

No.  n. 

18-8 

194 

19-0 

199 

19-3 

204 

19-4 

206 

Length  1-6749  m. 

Zero-point  at  514-25. 

No.  in. 

18-6 

840 

18-8 

855 

19-3 

870 

19-8 

880 

Length  1-3692  m. 

Zero-point  at  513-7. 

Resistance 

q  of  metre-gramme  wire  No 

» 

No 

99 

No 

Wire  No.  I. 

Temperature  of  ooiL 

Reading  of  bridge-ecale. 

Temperature  of  wire. 

23-4 

244 

21-2 

23-6 

246 

21-3 

23-7 

248 

21-3 

23-8 

250 

21-4 

Length  1-9324  m. 

Zero-point  at  514. 
No.  II. 

Weight  3-9867  grammes. 

20-1 

198 

19-9 

20-5 

217 

20-2 

20-8 

221 

20-4 

20-8 

223 

20-45 

Lengthll81-05m! 

Zero-point  at  514. 

Weight  1*4908  granmes 
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No.  in. 

21-6 

565 

20-8 

21-8 

570 

21 

21-8 

573 

21 

22-0 

572-5 

21 

1 1*6187  m. 

Zero-point  at  514. 

Weight  2*7151  grammes. 

Resistance  of  metregramme  of  wire  No.     I.  1*0000. 

No.  H.  1*0005. 
No.  UI.  10011. 

Gold. 
Three  gold  wires  were  tried. 

No.      I.  from  Australian  gold. 
No.    II.  from  English  coin. 
No.  III.  from  English  coin. 

The  metal  was  first  dissolved  in  nitro-hydrochloric  acid,  the  excess  of 
acid  was  then  evaporated  off,  and  the  salt  largely  diluted  with  water  to 
precipitate  the  chloride  of  silver.  After  filtering  the  gold  was  precipitated 
by  sulphurous  acid,  the  precipitate  collected  in  a  small  beaker,  and  washed 
four  tunes  with  hydrochloric  and  nitric  acid  alternately.  After  drying  it 
was  fused  with  borax  and  nitrate  of  potassium  and  cast.  It  was  again  fused, 
and  finally  cast  in  the  mould. 

Wire  No.  I. 


Temperature  of  coil. 

Beading  of  bridge-ecale. 

Temperature  of  wire. 

20*2 

849 

18*8      • 

20*4 

849-8 

18*8 

20*4 

851-5 

18*9      , 

20*8 

852-5 

18-9 

Length  0*8854  m. 

Zero-point  at  515-2. 
No.  IL 

Weight  2*2200  grammes. 

21*6 

634-5 

20*2 

21-6 

638 

20-3 

21*6 

638 

20*3 

21*8 

638 

20-3 

Length  0*9998  m. 

Zero-point  at  515-2. 

No.  in. 

Weight  2*9021  grammes 

19*8 

782 

19-2 

201 

788 

19-4 

20-5 

784-6 

19*6 

20-8 

797 

19-8 

Length  1*0211  m. 

Zero  point-at  515. 

Weight  2*9753  grammes. 

[Resistance  of  metregramme  of  wire  No.     I.  1-0000 

No.    II.  0-9998 
No.  in.  0*9995 


Lbjj). 
With  lead  very  good  results  were  obtained. 


live  wireji  were  determined. 
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The  wires  were  pressed  at  a  gentle  heat,  Hie  press  being  carefully  bored  and 
cleaned  beforehand.  As  the  wire  came  from  the  press  it  was  received  on  a 
smooth  board.  It  was  then  at  once  soldered  on  to  the  connexions  and  placed 
in  the  trough.  The  solder  employed  was  Wood's  cadmium  alloy.  After 
being  cut  from  the  connectors  the  wire  was  straightened  by  rolling  between 
two  boards  with  great  care ;  it  was  then  placed  on  the  board  beneath  the 
beam-compass,  adjusted  to  the  groove  below  the  line  of  motion  of  the  cross 
wires  of  the  telescope,  and  carefully  measured  and  then  weighed. 

Wire  No.  I.  was  cut  from  a  bar  of  commercially  pure  lead,  prepared  by 
Mr.  Baker  of  Sheffield. 

Wire  No.  II.  made  from  lead  obtained  by  heating  the  acetate  thrice  re- 
crystallized.    This  specimen  was  kindly  prepared  by  Mr.  Mathews. 

Wire  No.  III.  from  the  acetate  of  lead  of  commerce  twice  crystallized. 

Wire  No.  IV.  from  the  acetate  of  lead  of  commerce  three  times  crystallized. 

Wire  No.  Y.  from  the  seventh  recrystalliiation  of  acetate  of  lead.  Kindly 
prepared  by  Professor  Atkinson. 


Wire  No.  I. 

Temperature  of  coil. 

Beading  of  bridge-scale. 

Temperature  of  wire. 

181 

355 

17-5 

18-2 

362 

17-8 

18-3 

362 

17-6 

18-4 

362 

17-6 

Length  0-4907  m. 

Zero-point  at  514. 
No.  U. 

Weight  2-0689  grammes. 

16-4 

855 

171 

16-4 

867 

17-5 

18-0 

869 

17-6 

181 

869 

17-6 

Length  0-5100  m. 

Zero-point  at  514-5. 
No.m. 

Weight  2-1320  grammes. 

17-0 

746 

161 

17-0 

748 

16-2 

17-2 

748 

16-2 

17-4 

748 

16-3 

Length  0-4910  m. 

Zero-point  at  516. 
No.  IV. 

Weight  1-9883  grammes. 

17-2 

525 

15-3 

17-6 

529 

15-3 

17-7 

530 

15-3 

17-8 

535 

15-4 

Length  488-2  m. 

•  Zero-point  at  515-2. 
No.Y. 

Weight  1-9991  grammes. 

18-8 

628 

17-8 

18-8 

628 

17-8 

19-1 

634 

18-0 

19-6 

640 

18-2 

Length  0-4915  m. 

Zero-point  at  515*5. 

Weight  20253  grammes. 

Digitized  by 


Google 


ON  STANDARDS  OF  ELECTRICAL  RESISTANCE. 


861 


Resistance  of  metregramme  of  wire  No.     I.  1*00000 
„  II.  1-00045 

III.  100029 
„  IV.  1-00054 

„  V.  1-00026 


99 
99 


Gold-silver  allot. 

No.  I.  Part  of  the  alloy  formerly  prepared  for  the  experiments  described 
in  *  Phil.  Mag.'  Feb.  1861,  and  there  described  as  wire  No.  L 
No.  II.  Part  of  No.  VII.  there  desoribed. 
No.  UI.  Part  of  No.  VIII.  there  described. 
No.  IV.  From  the  first  three  alloys  mixed  and  refused  and  drawn. 
No.  V.  Alloy  reprepared  from  the  pure  metals. 


Temperature  of  ooil. 

17-8 

18-4 

19-8 

20-0 
Length  0-5374  m. 


Wire  No.  I. 
Beading  of  bridge-scale. 

816 

821-6 

831-5 

845 
Zero-point  at  517-6. 


Temperature  of  wire. 
17-8 
18-2 
20-2 
21-2 
Weight  1-8607  grammes. 


18-4 
18-8 
19-6 
200 
Length  0-4263 


m. 


No.  II. 

4810 
482-4 
486-0 
497-6 
Zero-point  at  517-3. 


18-6 
18-8 
19-4 
21-3 
Weight  1-2082  grammes. 


19-2 
200 
18-6 
190 
Length  0-3709  m. 


No.  in. 

594 
600-2 
595-4 
5960 
Zero-point  at  517*4. 


17-8 
19-2 
18-2 
18-5 
Weight  0-9052  grammes. 


18-8 
19-0 
19-1 
19-3 
Length  0-5472  m. 


18-8 
190 
19-2 
19-2 
Length  0-6333  m. 
1864. 


No.  IV. 

870 
870 
869 
869 
Zero-point  at  514*5. 

No.V. 

542 
541-6 
541-4 
541-8 
Zero-point  at  515. 


17-8 
17-9 
18-0 
18-0 
Weight  1-9199  grammes. 


17-6 
17-7 
17-6 
17-7 
Weight  2-6497  grammes, 
2b 
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Results  joe  Gold-ixlybb  axloy, 

^Resistance  of  metre-gramme  of  wire  No.     I.  1*00000. 

No.    II.  0-99963. 


99 

No.  in.  1-00017. 

JJ 

No.  IV.  1-00036. 

99 

No.  Y?  0-99996. 

Mercury. 

Three  tubes  were  filled  with  mercury  and  their  resistance  taken. 

Tubes  Nos.  I.  and  II.  with  distilled  mercury  treated  with  nitric  and  sul- 
phuric acid. 

Tube  No.  III.  with  mercury  distilled  from  a  specimen  which  contained  a 
small  quantity  of  gold. 

The  lengths  of  the  column  are  given  below  in  their  order. 


Tube  I. 

Tubell. 

Tube  in. 

mm. 

mm. 

mm. 

383 

291 

245 

384 

288 

242 

390 

289 

240 

386 

287 

240 

389 

288 

242 

384J 

288 

243 

381 

291 

243 

377 

290 

244 

384* 

292 

246 

392 

288 

246 

399 

288 

248 

405 

289 

248 

407 

288 

252 

407 

288 

253 

406 

288 

254 

413 

290J 

254 

418 

292 

257 

424 

293   . 

228 

416-5 

295 

260 

416 

297 

262 

414 

265 

405 

. 

267 

405 

f 

log  J 

log- 

log£ 

=1-9995018. 

=1-9998710. 

=1-9995614. 

Several  other  kinds  of  mercury  were  tried  in  one  and  the  same  tube,  and 
the  resistances  found  to  be  the  same  within  two  or  three-hundredths  per  cent. 

Sixteen  tubes  were  obtained,  picked  from  a  great  number,  and  of  these  the 
three  best  ones  were  taken.  No.  I.  was  not  so  good  a  tube  as  the  others,  as 
the  outside  was  uneven,  rendering  it  impossible  to  calibrate  it  with  very  great 
accuracy. 
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To  calibrate  a  tube  it  was  taken  and  carefully  cleaned  witb  pure  nitric  acid, 
and  then  with  a  solution  of  caustic  potash.  It  was  then  well  rinsed  with 
distilled  water,  and  dried  by  passing  a  current  of  hot  air  through  a  chloride- 
of-calcium  bulb,  and  then  through  the  tube.  A  small  column  of  mercury 
was  put  in  the  tube,  and  the  length  of  column  measured  by  the  beam-com- 
pass. The  column  was  shifted  along  the  tube  by  sucking  up  or  blowing 
through  an  india-rubber  tube  with  a  chloride-of-calcium  tube  inserted  be- 
tween it  and  the  tube  to  be  calibrated.  By  this  arrangement  the  column 
could  be  adjusted  with  the  greatest  nicety  to  the  place  in  the  tube  required. 
The  lengths  of  the  column  were  taken  at  equal  intervals  from  one  end  of  tube 
to  the  other.    The  formula  for  correction  used  is  given  below. 

Let  C  be  conducting-power  of  a  tube  of  uniform  bore  and  of  length,  ca- 
pacity equal  to  that  of  tube  considered;  C  observed  conducting-power. 
Then 

C-C-5L, 

sxsx 

where  n  is  the  number  of  measurements  made,  X  the  length  of  the  column  of 
mercury  in  any  position.  The  summation  extending  to  all  the  readings 
taken 

The  ends  of  the  tubes  were  ground  by  putting  some  emery  powder  and 
naphtha  on  a  slate  table,  holding  the  tube  vertically  upright  with  the  left  hand 
and  with  the  right  hand  rubbing  the  end  of  the  tube  in  contact  with  the 
table  round  the  circumference  of  a  small  circle.  Thus  the  end  of  the  tube 
was  made  slightly  convex,  the  opening  being  at  the  apex  of  the  convexity. 
To  measure  the  tubes  they  were  placed  under  the  beam-compass,  and  a  stout 
pin  inserted  partially  into  each  end. 

From  the  shape  of  the  ends  of  the  tube,  the  point  where  the  pin  emerged 
from  the  tube  could  be  exactly  seen  and  the  measurement  made  with  cer- 
tainty. Many  measurements  were  made  turning  the  tube  round  its  axis  through 
a  small  angle  before  each  measurement,  and  the  mean  of  the  lengths  found 
taken  for  the  true  length.  To  find  the  weight  of  the  tube  full  of  mercury  it 
was  carefully  cleaned,  filled  with  mercury,  and  placed  in  a  long  narrow 
trough  full  of  pure  mercury.  The  tube  was  held  down  by  iron  weights,  a 
thermometer  inserted  in  the  trough,  and  the  apparatus  allowed  to  stand  until 
the  temperature  was  constant.  After  the  true  temperature  had  been  obtained 
the  tube  was  taken  out  of  the  trough  and  the  contents  weighed. 

This  was  managed  in  the  following  manner.  One  operator  took  hold  of 
the  tube  by  pressing  a  finger  against  each  end  and  lifting  from  the  trough ; 
the  little  globules  adhering  to  the  outside  of  the  tube  were  then  rapidly  re- 
moved by  two  assistants  with  brushes.  

The  mercury  was  then  allowed  to  flow  slowly  out  into  a  small  porcelain 
crucible  and  weighed.  In  this  way  pretty  consistent  results  were  obtained 
if  the  tubes  were  cleaned  before  each  filling. 

To  determine  the  resistances  of  the  tubes  they  were  placed  in  the  water 
trough,  with  bent  pieces  of  tubing  fastened  on  to  the  ends  with  india-rubber 
tubing  and  reaching  above  the  surface  of  the  water. 

The  terminals  were  of  copper,  well  amalgamated.  They  dipped  into  the 
bent  tubes  and  came  fiat  against  the  ends  of  the  tubes,  .the  .resistance  of  which 
was  to  be  determined.  In  the  calculation  of  the  weight  of  mercury  at  0°  in 
the  tube  from  the  observed  weight,  Begnault's  value  for  the  expansion  was 
used. 

2b2 
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Connexions  of  amalgamated  platinum  were  first  used,  but  did  not  give 
good  results.  It  was  found  that  the  amalgamation  was  imperfect  The  mer- 
cury adhering  to  the  platinum  was  rubbed  off  against  the  ends  of  the  tube, 
and  the  resistance  varied  with  the  height  of  the  mercury  in  the  bent  tabes. 
The  platinum  was  amalgamated  by  dipping  it  into  a  mixture  of  mercury  and 
sodium  amalgam.  The  sodium  was  then  oxidized  and  dissolved  off  by  dip- 
ping the  platinum  in  a  little  dish  of  water  and  hydrochloric  acid.  The  ter- 
minal was  then  drawn  through  a  dish  of  clean  mercury,  bo  that  the  water 
floated  off.  The  platinum  was  then  for  the  time  beautifully  amalgamated ; 
but  the  mercury  soon  drained  off  when  the  plate  was  exposed  to  the  air,  and 
could  be  easily  rubbed  off  even  when  the  platinum  was  immersed  in  mercury. 

Mercury. 


Temperature  of  coil. 

1°81 
18-4 
18-4 

18-8 


Wt.,  temp. 


19-6 
210 

20-8 


grms. 

.  24-7021 
.  24-6930 
.  24-6950 


Tube  No.  I. 

Beading  of 
bridge-scale. 

346 
349-2 
349.2 
348 
Zero-point  515 


Wts.  reduced  to  21°:— 


24-6958 
24-6930 
24-6940 


19-6 
19-9 
20-0 
20-0 


Tube  No.  II. 


188 
186-8 
186-5 
186-5 


Wt.  at  21-2 gI12-,3140 

„      21-6 12-3132 


Tube  No.  III. 


190 
190 
191 
19*15      grms. 

Wt.  at  22-2 8.2894 

M      22-2 8-2836 


633-5 
6331 
631-7 
631-3 


Temperature  of  wire. 

1*8-2 
18-6 
18-8 
180 
Length  0-9365  m. 


190 
1905 
191 
191 
Length  0-6563  m. 


18-9 
18-8 
18-8 
18-8 
Length  0-5497  m. 
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Bm&U. 

Besistance  of  tube  No.  I.    1-00000 
„  „    No.  II.    0-99849 

„  „  No.  HI.     1-00000 

An  approximate  table  is  subjoined  of  the  resistances  of  a  metre-gramme 
of  the  different  metals  in  terms  of  the  B.  A.  unit,  1864. 

Copper 01469 

Silver     0-1682 

Gold 0-4150 

Gold-silver  alloy    1-668 

Lead 2-257 

Mercury     1306 

From  the  foregoing  results  we  may  draw  these  conclusions. 

That  with  great  care  an  unit  may  be  reproduced  with  great  accuracy  by 
any  of  the  metals  or  alloys  above  mentioned. 

Of  those  tested  it  appears  that  lead  is  the  most  preferable  on  account  of 
its  easy  purification,  and  because  the  presence  of  impurities,  amounting  to 
several  per  cent.,  produce  no  very  disproportionate  effect  on  its  conducting- 
power.    For  instance — 

Conducting-power  of  lead  is 7-77 

Of  lead  with  12-7  per  cent,  volume  of  tin  is 8-13 

„  10.6      „  „  cadmium    ....  8-38 

„  2-3       „  „  bismuth 7-0 

„               3-8       „             „            antimony    ....   7-1 
„  2-3      „  „  silver 7-9 

With  the  other  metals  and  alloys  tested  a  much  greater  difference  is  found 
in  the  conducting-power  when  such  impurity  exists. 
A  few  examples  will  show  this. 

The  conducting-power  of  pure  copper  is 100 

Of  copper  with  1-6  per  cent,  in  volume  of  silver 65 

Of  silver  with    1-2        „  „  gold     59 

Pure  silver  being  taken  as  100. 

Of  gold  with  1-2  per  cent  of  silver    73-8 

The  conducting-power  of  pure  gold  being  78. 

If  the  conducting-power  of  mercury  is 10-9 

That  of  mercury  with  1-18  per  cent,  volume  of  lead  is . .  11-5 

1-8        „  „  tin   ....  11-8 

1-8        „  „  rinc...  12-4 

0-7        „  „  gold....  11-6 

„  1-2        „  „  silver   ..  11-6 

The  manipulation  with  lead  is  rendered  easier  by  its  high  resistance. 

Mercury  is  easily  purified,  and  good  results  are  always  obtained  with 
it  It  would,  however,  in  reproducing  an  unit,  be  necessary  to  distill  the 
mercury,  because  traces  of  such  impurities  as  silver  and  gold,  which  may 
Cosily  get  into  it  when  in  use  in  a  laboratory,  cannot  be  removed  by  treat- 
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ment  with  nitric  acid.    The  chief  labour  is  in  selecting  and  calibrating  the 
tubes,  and  this  is  very  great. 

The  results  obtained  with  the  gold-silver  alloy,  even  when  prepared  by 
different  persons,  supposing  great  care  used,  give  very  accordant  results, 
and  for  the  easiness  with  which  it  can  be  made  may  be  recommended  for  re- 
producing an  unit. 

Electrotype  copper  would  appear  a  good  substance.  The  agreement  of 
results  obtained  with  commercial  electrotype  copper  with  those  obtained 
with  copper  prepared  from  pure  salts  shows  this. 

The  maximum  difference  of  the  conducting-powers  of  electrotype  copper, 
as  observed  with  ordinary  care,  is  1*6  per  cent.  Copper  is  not,  however,  to 
be  preferred,  as  great  care  and  some  practice  is  necessary  to  draw  a  good 
wire. 

The  purification  and  drawing  Of  pure  gold  and  silver  Would,  in  the  hands 
of  anyone  but  a  chemist,  lead  to  no  good  results,  in  all  probability.  These 
facts  being  considered,  we  should  prefer  lead  for  the  reproduction  of  an  unit. 
No  doubt  it  would  be  well  to  use  two  or  three  substances  to  check  the  results. 
For  these  auxiliary  substances  mercury  and  the  gold-silver  alloy  may  be  re- 
commended. The  choice  between  these  two  will  depend  on  the  appliances  of 
the  individual  observer.  When  thorough  care  is  taken  all  the  above  means 
are  equally  good. 

On  forming  an  opinion  on  the  difficulty  of  reproducing  an  unit  by  chemical 
means  it  must  be  remembered  that  if  anything  like  r  accuracy  is  wished  for, 
not  only  expensive  and. delicate  apparatus  is  required,  but  also  very  much  time 
must  be  spent,  and  a  great  deal  of  experience  in  the  manipulation  is  required. 
The  experiments  here  described  extended  over  about  six  months.  Any 
person  wishing  to  reproduce  an  unit  should  bear  these  considerations  in  mind, 
especially  as  it  is  the  intention  of  your  Committee  to  cause  coils  to  be  issued 
representing  a.  known  resistance.  That  copies  of  a  given  resistance  can  be 
made  to  a  much  greater  accuracy  than  that  to  be  obtained  by  chemical  or 
other  known  means  of  reproduction,  and  that  coils  can  be  compared  by  dif- 
ferent observers  with  different  apparatus  to  almost  any  degree  of  accuracy/ 
although  this  fact  has  been  brought  into  question  by  a  former  experimenter, 
is  proved  by  the  following  facts. 

The  two  units  which  have  come  into  our  hands,  made  by  Messrs.  Siemens 
and  Halske  from  copies  of  the  coil  used  last  year  by  your  Committee  for  the 
determination  of  the  absolute  unit,  were  compared  against  the  standard  coil 
and  found  to  agree  with  it  within  two-hundredths  per  cent.  Again,  copies  of 
Weber's  unit,  one  made  of  the  gold-silver  alloy,  the  other  of  German  silver, 
were  compared  at  the  interval  of  two  years  by  different  observers  with  dif- 
ferent apparatus,  and  the  results  found  to  agree  to  one-half  a  hundreth  per 
cent. 

It  is  from  the  fact  that  copies  can  be  produced  with  almost  absolute 
accuracy,  with  a  minimum  of  cost  and  labour  as  compared  with  chemical  or 
mechanical  means  of  reproduction,  that  we  seem  quite  justified  in  recom- 
mending all  who  wish  to  obtain  a  standard  to  procure  a  copy  of  the  British 
Association  unit,  or  any  other  in  general  use.  As  copies  of  the  British  Asso- 
ciation unit  are  being  sold  at  a  reasonable  price  by  several  of  the  leading  in- 
strument-makers, which  we  are  given  to  understand  will  agree  together  very 
closely,  we  confidently  recommend  the  adoption  of  this  unit. 

And  in  conclusion,  we  still  adhere  to  the  opinion,  given  in  Appendix  C  of 
the  Report  of  1862,  that  the  best  means  of  reproducing  an  unit,  for  those " 
who  have  not  the  opportunity  of  procuring  a  copy,  and  who  cannot  afford  the 
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time  and  expense  necessary  to  reproduce  the  trait  with  great  care,  is  to  pro- 
euro  a  given  length  and  weight  of  the  gold-silver  alloy,  such  as  shall  have 
been  found  equal  to  the  unit  adopted.  The  quantity  required  being  very 
nearly  0*5995  of  a  metre  of  a  wire,  one  metre  in  length  of  which  would  weigh 
a  gramme  for  the  British  Association  unit. 


On  the  Fall  of  Rain  in  the  British  hies  during  the  Years  1862 
and  1863.     By  G.  J.  Symons,  M.B.M.S. 

The  resolution  of  the  General  Committee  of  this  Association  having  involved 
two  branches  of  progress  in  the  collection  of  rainfall  statistics,  it  appears  best 
to  notice  separately  what  has  been  done  in  each. 

To  take  first  the  grant  for  additional  rain-gauges  and  its  appropriation. 
The  whole  of  the  existing  stations  contributing  to  the  tables  of  rainfall  pub- 
lished in  the  British  Association  Report  for  1862,  together  with  all  additional 
stations  subsequently  obtained,  were  laid  down  on  blank  maps,  a  list  was 
then  made  of  the  localities  where  new  stations  were  most  urgently  required, 
and  this  list  was  forwarded  (with  the  following  letter)  to  "  The  Times." 

To  the  Editor  of  The  Times. 

Sib, — I  have  on  several  occasions  been  indebted  to  your  courtesy  for  the 
rapid  circulation  of  particulars  of  rainfall ;  may  I  anticipate  your  assistance 
in  obtaining  a  few  recruits  in  rather  out-of-the-way  districts,  some  of  which 
can  hardly  be  reached  save  by  "  The  Times  ?" 

Those  of  your  readers  who  take  an  interest  in  the  subject  are  mostly  aware 
that  the  collection  of  statistics  of  rainfall  which  1  commenced  a  few  years  since, 
has  extended  so  much,  that  there  are  now  nearly  700  stations  contributing 
their  observations  to  a  common  centre,  and  receiving  in  return  copies  of  those 
made  at  all  the  others.  They  will,  therefore,  probably  be  at  first  surprised 
to  find  that  the  object  of  this  letter  is  to  obtain  more  stations,  and  will  re- 
quire some  information  before  they  see  the  necessity  that  exists  for  their 
establishment.  The  fact  is,  that  although  there  are  now  probably  as  many 
stations  at  work  as  are  necessary  for  most  purposes,  they  are  not  uniformly 
distributed  throughout  the  United  Kingdom ;  and  as  it  is  impossible  to  expect 
a  gentleman  to  change  his  residence  because  his  observations  would  be  more 
valuable  elsewhere,  it  is  obvious  that  the  only  plan  is  to  start  fresh  gauges 
in  the  districts  where  observations  are  required. 

This  proposal  has  been  endorsed  by  the  British  Association,  and  funds  have 
been  placed  at  my  disposal "  for  the  purpose  of  constructing  and  transmitting 
rain-gauges  to  districts  where  observations  are  not  at  present  made." 

My  first  request  is,  that  any  persons  who  regularly  observe  the  fall  of  rain, 
and  have  not  yet  communicated  with  me,  will  do  so  at  once,  as  otherwise  I 
might  be  starting  gauges  unnecessarily  close  to  them.  My  second  request  is 
that  persons  residing  in  or  near  any  of  the  undermentioned  towns  or  districts, 
having  an  available  open  space,  and  willing  to  take  charge  of  a  very  simple 
gauge,  will  notify  their  consent  to  me.     It  will  save  much  correspondence  if 
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they  also  state  whether  they  will  purchase  a  gauge  (both  Negretti  and  Zambra, 
and  Casella  now  make  them  accurately,  as  low  as  10*.  6V£.  each),  or  prefer 
my  sending  one  of  the  British  Association  gauges. 

The  list  looks  rather  extensive,  and  is  so,  but  the  blank  places  exist,  and  it 
is  surely  better  to  acknowledge  than  to  ignore  them.  It  is  a  good  time  for 
commencing,  as  a  little  practice  may  now  be  had  before  the  new  year  begins. 
There  is  no  subscription,  nor  anything  of  the  kind ;  for  the  observers  either 
receive  the  publications  gratis,  or  at  the  cost  of  printing,  paper,  and  postage ; 
neither  is  there  any  difficulty  in  observing,  for  my  correspondents  are  of  both 
sexes,  all  ages,  and  all  classes. 

I  am,  Sir,  your  obedient  Servant, 

G.  J.  SYMONS. 

129  Camden  Boad  Villas,  N.W.,  Nov.  24tb,  1863. 


Towns  and  Districts  from  the  Vicinity  of  which  Returns  of  the  Fall  of  Bain 

are  desired. 

England. — Appleby,  Westmoreland.  Bellingham,  Morpeth,  Northumber- 
land. Whitby,  Northallerton,  Goole,  Yorkshire.  Spilsby,  Lincoln.  Upping- 
ham, Rutland.  Downham  Market,  Swaffham,  Cambridge.  Tarn  worth,  Staf- 
ford. Hereford.  Whitchurch,  Salop.  Shaftesbury,  Dorset.  Moreton-Hnmp- 
stead,  Hartland,  Devon. 

Wales. — Between  Brecknock  and  Rhayader,  Merthyr-Tydvil,  Carmarthen, 
Aberystwith,  Montgomery,  Dolgelley,  Bala,  near  Snowdon. 

Scotland. — Along  the  border  line.  Woodhead,  Ayrshire.  In  the  Carse 
of  Gowrie.  Huntly,  Aberdeen.  In  the  inland  parts  of  Caithness,  lloss,  and 
Inverness. 

Ibeland. — In  the  Counties  of  Mayo,  Roscommon,  Longford,  Leitrim,  Cavan, 
Louth,  Antrim,  Donegal,  Wexford,  Tipperary,  Limerick  (South),  and  Kerry 
(East),  especially  near  the  Lakes. 

About  three  hundred  replies  were  received  to  this  letter,  and  the  task  of 
selecting  the  most  eligible  localities  and  persons  was  very  onerous,  not  to 
mention  the  correspondence  necessarily  involved.  Eventually,  however,  Mr 
Symons  was  enabled  to  send  the  following  letter  to  "  The  Times,"  as  some 
acknowledgment  of  the  service  rendered  by  the  insertion  of  the  previous 
letter. 

To  the  Editor  of  The  Times. 

Sp,v-Many  of  your  readers  may  feel  interested  in  the  result  of  your  in- 
serting my  plea  for  additional  observers  of  the  fall  of  rain  in  districts  whence 
previously  returns  had  not  been  received. 

As  letters  are  still  pouring  in  daily,  and  the  arrangements  far  from  com- 
plete, the  following  list  comprises  but  a  portion  of  the  service  rendered.  I 
thought  I  know  pretty  well  what  assistance  I  should  receive,  but  am  happy 
to  say  that  both  in  quality  and  quantity  my  estimate  has  been  surpassed. 
The  applications  for  "  Association"  gauges  from  districts  to  which  I  should 
like  to  have  sent  them,  have  been  so  much  more  numerous  than  was  ex- 
pected, that  a  most  reluctant  refusal  has  been  frequently  necessitated,  and 
individual  replies  to  all  the  offers  of  assistance  rendered  all  but  impossible. 
The  former  (financial)  difficulty  has  been  much  lessened,  by  the  large  pro- 
portion of  my  correspondents/ who,  on  learning  how  matters  stood,  have 
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defrayed  the  cost  of  their  own  instrument,  as  well  as  undertaken  the  neces- 
sary duties. 

The  extent  to  which  this  extra  kindness  has  prevailed,  will  not  be  the  least 
pleasant  feature  in  the  account  of  my  stewardship,  which  I  shall  have  to 
render  at  the  Bath  Meeting  of  the  British  Association. 

It  may  be  well  to  correct  an  erroneous  impression  which  seems  rather  pre- 
valent, viz.,  that  I  do  not  care  for  observations  save  from  the  districts  I 
named ;  that  is  not  the  case.  I  do  not  for  a  moment  undertake  to  use  any- 
body's observations — good,  bad,  or  indifferent ;  but  in  an  amateur  system,  re- 
moval and  death  are  constantly  thinning  the  ranks,  and  hence  it  becomes 
necessary  to  have  a  reserve  corps  ready  to  fill  the  vacancies ;  besides  which, 
they  act  as  checks  on  one  another. 

I  cannot  conclude  without  a  special  word  of  thanks  for  the  sister  isle, 
whence  a  most  unexpectedly  warm  response  has  been  received — unexpected, 
because  Ireland  had  been  far  behind  both  England  and  Scotland,  having  in 
1862  only  24  contributors,  against  404  and  160  respectively.  Now  however, 
though  still  least  in  number,  they  are  so  well  distributed  over  the  country,  as 
to  afford  safe  data  for  the  discussion  of  its  rainfall,  save  that  Killarney  has 
not  yet  sent  in  a  representative. 

With  many  thanks  for  your  assistance,  to  which  science  owes  so  much, 

I  am,  Sir,  your  obedient  Servant, 

G.  J.  SYMONS. 

129  Camden  Koad  Villas,  N.W.,  Doc.  16th,  1863. 

Additional  Localities  whence  Returns  of  the  Fall  of  Bain  will  in  future  be 

received. 

Ireland. — Londonderry — Moneydig,  Garvagh.  Antrim — Antrim.  Down — 
Waringstown.  Louth — Dundalk.  Cavan — Owendoon,  Bawnboy ;  Bed  Hills, 
Belturbet;  Cavan.  Sligo — Doo  Castle,  Bunninadden ;  Hazlewood;  Sligo. 
Mayo — Castlebar.  Roscommon — Holywell.  Longford — Edgworthstown. 
Westmeath — Athlone.  Dublin — Clonsilla;  Dublin.  Galvmy — Innishambo, 
Lough  Corrib;  Galway.  Clare — Ennis.  Tipperary — Bally tristreen ;  Bally- 
walter-house,  Cashel ;  Koscrea.     Limerick — Blackwater. 

ScoTLAin). — Roxburgh — Ealnash;  Borthwickbrae ;  Goldielands,  Hawick; 
Lynnwood;  Kirkton;  Langraw;  Menslaws;  SunlawBhill;  Sunnyside,  Jed- 
burgh Renfrew — Lochwinnoch.  Ayr — Mauchline.  Dumbarton — Stuck- 
gown,  Arrochar. 

Monmouth  and  Waxes. — Monmouth — Abercarn;  Abergavenny;  Rockfield. 
Glamorgan — Merthyr-Tydvil.  Carmarthen — Carmarthen.  Cardigan — Go- 
ginan,  Aberystwith;  Frongoch,  Aberystwith.  Merioneth — Talgarth  Hall, 
Machynlleth.  Montgomery  —  Berriew.  Carnarvon  —  Danfairfechan ; 
Pwllheli. 

England. — Middlesex — Highgate.  Surrey — Croydon;  Bagshot.  Kent — 
Sandgate;  West  Wickham.  Hants — Ryde.  Berks — WaUmgford.  Bedford 
— Potton.  Oxford — Henley-on-Thames.  Cambridge — Abington  Pigotts; 
Bexwell,  Downham.  Essex — Bochford.  Dorset — Fontmell  Magna,  Shaftes- 
bury; GiUingham;  Sherborne.  Devon — Great  Torrington;  Hartland;  Hele, 
Cullompton;  Torquay;  Sidmouth;  Otterhead, Honiton.  Gloucester — Charl- 
ton Kings.  Hereford — Hereford ;  Broomy  Hill,  Hereford.  Salop — Evelith, 
Shiffnal ;  Whitchurch.  Worcester — Malvern.  Leicester — Woodhouse,  Lough- 
borough*   Lincoln — Welton  House,  Spilsby ;  Horncastle.     Lancashire—  Ul- 
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verstone,  York — Tranby  Park,  Hessle ;  Donoaster;  Saddlevrorth ;  "Whitby  i 
Helme8ley-in  Ryedale ;  Northallerton ;  Upleatham,  Redcar.  Northumberland 
— Deadwater ;  Millfield,  Wooler ;  Morpeth ;  Whitley,  North  Shields.  Cum- 
berland— Scaleby,  Carlisle*     Westmoreland-— Appleby. 

Gauges  at  Owendoon,  Pwllheli,  Torquay,  Whitchurch,  Fontmell  Magna, 
Hartland,  Holywell,  Whitby,  Antrim,  Bunninadden,  Innishambo,  Northaller- 
ton, Berriew,  Letterkenny,  Ennis,  Kiltennel,  Acol,  Caermarthen,  and  Brithdin, 
Dolgelley,  were  erected  out  of  the  grant  made  last  year,  and  a  farther  grant  will 
be  applied  for  this  year  in  order  to  render  the  system  still  more  complete. 

It  may  be  added  that  the  above  list  of  new  stations  must  be  looked  upon 
simply  as  the  reoord  of  stations  at  work  prior  to  January  1st,  1864,  since 
which  time  there  has  been  a  steady  increase  in  the  numbers. 

One  most  important  step  has  been  taken  during  the  present  year,  namely, 
the  organization  of  a  series  of  stations  in  the  north  of  Wales,  especial  atten- 
tion being  paid  to  the  district  immediately  around  Snowdon,  the  principal 
object  being  to  compare  the  fall  in  that  part  of  the  country  with  that  in  the 
Lake  District  of  Cumberland  and  Westmoreland.  Owing  to  the  previous  ex- 
penditure of  the  whole  of  last  year's  small  grant,  the  cost  of  this  series  of 
stations  has  fallen  on  Captain  Mathew,  of  Wern,  Carnarvon ;  while,  owing  to 
Mr.  Symons's  illness,  the  trouble  of  organizing  them  and  superintending'  the 
erection  of  the  gauges  has  also  fallen  on  Captain  Mathew ;  it  is,  however, 
doubtful  if  it  could  have  been  in  better  hands.  The  gauges  were  specially 
constructed  with  regard  to  their  adaptability  for  the  measurement  of  snow  as 
well  as  rain ;  how  far  they  will  answer  remains  to  be  proved ;  they  were 
made  by  Casella,  and  tested  by  Mr.  Symons  before  being  despatched  to 
Captain  Mathew.  It  is  proposed  that  there  shall  be  not  less  than  twenty- 
two  stations,  so  as  to  render  the  series  as  complete  as  possible. 

The  following  Table  gives  their  heights  above  Mean  Sea-Level,  and  other 
particulars. 


Station*. 

Height  of 
Rain-gauge. 

Above  |   Above 
Ground.  Sea-level. 

Portmadoc 

Maentwrog — Cae'n-y-ooed .  .  .  . 
Festiniog— Blaen-y-ddol    .... 

Trawsfynydd 

Beddgelert — Svgun 

Llangybi — Ceni 

Carnarvon — Plas  Brereton  .  .  . 
Llanberis — Glyn  Padarn    .... 

Royal  Victoria  Hotel 

Dinorwic  Quarry 

Bethesda — Penrhyn  Quarry    .     .     . 

Brvnderwen 

Llanllyfni — Gilgwyn  Quarry  .     .     . 

Bettws-y-ooed 

Rhiwbryfdir — Rhiwbryfdir  Quarry  . 
Llanystumdwy — Talarvor  .... 
Pwllheli— Bodfaen 

ft.     in. 

15      0 
1       0 
1       0 

0  7 

5      « 

1  1 
x      0 

1       0 
t       0 
1     10 

5      0 
1      0 
1      0 
1      2 
10      0 
3      0 

ft. 
40 

'5 
600 

700 

33o 
200 

35 

377 

37o 

850 

1000 

55o 
500 

70 
1200 

50 

Clynnog 

j 

*     •     •  |      •    •     | 
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TABLi  (oentinUed). 


Stations. 


Conway  ...... 

Bala 

Dolgelley 

Aberdaron — Sarn      .     . 

Anglesea — Menaifron    . 

Llanfair-yn-nghornwy 


Height  of 
Bain-gauge. 


Abore 
Ground. 


Above 
Sea-level. 


ft. 

i 


in. 

o 


*       3 

4  9 

5  o 


ft. 
'5 


43 
340 

*7 
120 


It  cannot  but  be  very  gratifying  to  all  those  who  are  interested  in  the  im- 
portant practical  question  of  the  fall  of  rain  in  this  country  to  find  Captain 
Mathew  ready  to  take,  single-handed,  both  the  trouble  and  expense  of 
organizing  this  extensive  cordon  of  stations,  almost,  if  not  quite  as  extensive 
as  those  supported  for  some  years  in  the  Lake  District  by  the  Eoyal  Society ; 
but  he,  like  Colonel  Ward  and  the  Rev.  J.  Chadwick  Bates,  spare  neither 
trouble  nor  expense  in  working  out  their  several  branches  of  rainfall  investi- 
gations, so  that  there  is  good  ground  to  expect  that  many  questions  hitherto 
unsolved  will  be  completely  settled  in  the  course  of  a  very  few  more  years. 

Further  examination  has  been  made  of  the  gauges  actually  at  work,  up- 
wards of  100  having  been  visited  and  tested  in  situ,  a  most  important  matter ; 
far  more  so  than  the  examination  of  gauges  before  they  are  sent  off  into  the 
country,  inasmuch  as  the  former  ensures  the  knowledge  of  the  accuracy  or 
otherwise  of  the  instrument,  and  also  the  suitability  of  its  position,  while  the 
latter  object  is  of  course  only  to  be  attained  by  actually  visiting  each  station. 
Although  this  requires  both  labour,  time,  and  expense,  its  paramount  impor- 
tance demands  its  speedy  accomplishment.  In  the  interim  every  endeavour 
is  made  to  check  the  erection  of  any  but  accurate  instruments,  upwards  of 
150  having  been  tested  last  year  previous  to  their  despatch  to  various  parts 
of  the  United  Kingdom,  as  well  as  some  for  foreign  countries. 

Details  respecting  the  fall  of  rain  in  1862-63  can  only  be  given  advanta- 
geously in  tables,  whereof  are  appended  to  this  Report  such  as  will  render 
evident  the  variations  and  particulars  most  worthy  of  interest ;  but  the  broad 
outlines  characterizing  the  distribution  of  rain  during  1862  and  1863  may  be 
thus  briefly  sketched.  Taking,  first,  the  whole  of  the  stations  in  England, 
Scotland,  and  Ireland,  we  find  the  average  fall  in  each  of  the  years  1860, 
1861,  and  1862  about  10  per  cent,  above  the  average  of  the  last  half- 
century*;  but  on  closely  examining  Table  I.,  it  will  be  found  that  the  ex- 
cess thus  shown  is  apparent  rather  than  real,  being  due  mainly  to  the  enor- 
mous excesses  in  the  Lake  District — averaging  about  30  inches  per  year. 
We  find  moreover  that  the  fall  in  the  three  years  1860,  1861,  and  1862  was 
nearly  equal,  the  difference  in  fact  being  less  than  half  an  inch,  while  1863, 
which  was  rather  drier  than  the  others,  differed  only  by  5  per  cent.  These 
uniform  results  are  very  surprising*  considering  that  in  some  districts  the 
fluctuation  has  been  nearly  100  per  cent. ;  for  instance,  Holkham,  1860,  was 
35  inches,  1863,  was  only  18  inches.    Torosay  Castle,  1860,  was  70  inches, 


*  See  Brit  Amoo.  Report,  1862,  p.  296,  Table  II.,  whence  it  appears  that  the  rainfall 
during  the  ten  years  18w-59  was  5  per  cent,  below  the  mean  of  the  50  years  ending  1861. 
Therefore  the  mean  ralne  34*96  has  been  raised  to  36*73  before  making  these  deductions. 
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and  1863  was  111  inches — a  difference  in  the  one  case  the  reverse  of  the 
other;  in  the  one  case  of  17  inches  excess  in  1860,  the  other  41  inches 
excess  in  1863 ;  yet  the  general  average  throughout  the  country  remains 
nearly  constant ;  it  is  in  fact  a  similar  compensation  in  yearly  totals  to  that 
which  has  prevailed  during  the  drought  now  so  much  felt  in  the  south  of 
England  at  the  very  time  that  the  north-west  of  Scotland  has  been  suffering 
from  want  of  dry  weather. 

It  is  further  evident,  from  even  a  cursory  examination  of  the  Table  of 
average  fall,  that  there  has  been  a  series  of  three  dry  years  in  the  Midland 
Counties  of  England,  just  as  there  has  been  a  series  of  three  wet  ones  in 
Ireland  and  along  the  west  coast  of  Scotland. 

The  drought  at  stations  in  the  North  Midland  Counties  has  been  even  more 
felt  than  is  warranted  by  the  small  fall  in  1863,  because  the  ground  has 
had  no  chance  of  resuming  its  normal  condition  since  the  partial  drought  in 
1861.  The  minimum  recorded  fall  is  14-46  in  1863  at  Southwell,  Nottingham- 
shire, in  which  district  seven  stations  return  less  than  17  inches ;  on  the 
other  hand  the  maximum  of  1863,  173*84  at  Seathwaite,  is  supported  by 
173  inches  at  Drishaig,  by  Dalmally,  and  by  six  other  stations  with  an 
annual  fall  between  100  and  150  inches. 

The  fall  in  different  districts,  and  the  difference  between  the  fall  in  the 
years  1862  and  1863,  are  shown  by  the  accompanying  map,  similar  in  scale 
and  design  to  the  one  published  with  the  last  Report,  and  in  many  respects 
evidencing  the  same  equipoise,  if  it  may  so  be  termed,  as  in  the  years  1860 
and  1861.  In  this  map,  as  in  the  previous  one,  we  find  the  lighter  disks 
larger  than  the  dark  in  the  greater  part  of  England,  Eastern  Scotland,  and 
most  parts  of  Ireland ;  that  is  to  say,  the  earlier  year  wetter  than  the  later, 
1862  wetter  than  1863,  just  as  1860  was  wetter  than  1861 ;  the  differences 
between  the  two  years  (shown  by  the  breadth  of  the  annulus)  was  less  than 
in  the  previous  case,  and  in  one  instance  (Alderbury),  vanished  entirely. 
The  English  Lakes,  North  Wales,  and  West  Scotland  had  their  heaviest  fall 
in  the  other  year,  1863,  just  as  they  had  previously  in  1861 ;  thus,  as  before 
stated,  seeming  to  suggest  a  species  of  compensation. 

In  these  Tables  the  arrangement  is  primarily  into  counties,  the  stations  in 
each  county  being  in  the  order  of  latitude  from  S.  to  N.  The  counties  are 
grouped  similarly  with  the  classification  of  the  Registrars-General  of  England 
and  Scotland,  as  explained  on  p.  294  of  the  previous  Report.  It  should  be 
mentioned  that  the  following  Tables  do  not  contain  all  the  observations  re- 
ceived by  Mr.  Symons ;  persons  reqtriring^further  information  should  apply  to 
him  at  136  Camden  Road,  N.W.,  London. 

Table  I.— Comparison  of  the  Rainfall  in  the  four  years  1860,  1861,  1862, 
and  1863,  with  the  average  of  the  ten  years  1850-59. 


England. 

Division. 

Station. 

County. 

Average 
Fall 

1860. 

1861. 

1862. 

1863. 

I. 

n. 

III. 

Enfield.    .    .    -    - 

Middlesex  .    -    - 

in. 

24-67 

26*67 

2846 

2472 

2473 

in. 

34*57 

37*44 

3618 

30-28 

3192 

in. 

2002 

2515 

27-29 

1992 

2234 

in. 

26*41 

27-47 

2993 

22*52 

27-51 

in. 

2483 
25*08 
2756 

1935 
21*15 

Chichester 
Ventnor    . 
Hitchin 
Banbury    . 

•    • 

Sussex    . 
Hants    . 
Herts     . 
Oxon 
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England  (continued). 

Division. 

Station. 

County. 

Average 
Fall. 

1860. 

1861. 

1862. 

1863. 

in. 

in. 

in. 

in. 

in. 

IV. 

Epping .     . 

.    .  Essex     .    .    . 

23-18 

1055 

2586 
2178 

Dorward's  Ha 

11  .    .  Essex     .    .    .    . 

37  °3 
2608 

20*42 
1883 

1925 

17*33 
22*96 
1823 

Burnbam  . 
Holkham  . 

.    .    .  Norfolk.    .    .    . 
.    .    .  Norfolk.     .    .    . 

2686 
26*13 

3469 
3469 

2478 
21 '80 

26-71 
22*72 

V. 

Baverstock 
Goodamoor 

.    .  Wilts     «... 
Devon    .... 

2869 
54" 

37*45 
72*02 

26*75 
5366 

30-30 
.63*14 

3o-45 
58*80 

3X*44 

Exeter  Institu 

fcion    .  Devon    .... 

26*91 

36*08 

25*80 

29*58 

dysthydon 
Broadhembur 

.    .  Devon    .... 
f  .    .  Devon    .... 

3074 
32*75 

41*52 
42*62 

25*21 
28*52 

3093 
36*77 

3232 
35*8 

Helstone    . 

.    .  Cornwall    .    .    . 

36*22 

4296 

3762 

38*43 

35*96 

Bodmin 

.    .  Cornwall    .     .     . 

43*4« 

5*5*33 

4456 

4736 

4**35 

Brialington 

.    .  Somerset    .    .    . 

*7*74 

41  23 

2891 

35*94 
3246 

30*92 

VI. 

Cirencester 

•    .  Gloucester  .    .    . 

29*60 

3694 

27*39 

2795 

Shiffnal 

.    .  Shropshire .    .    . 

24*02 

3123 

23*80 

25*70 

21*21 

Orleton 

.    .  Worcester  .    .    . 

2882 

36*89 

29*81 

34*3' 

27*67 

VTL 

Wigston 
Deroj  . 

.    .  Leicester     .'  .    . 
.    .  Derby    .... 

26*30 
2398 
24*34 

31*47 
3*77 
*4*53 

23*20 

26*13 
2628 
27*66 

21*77 
23*60 
30*2I 

vm. 

Liverpool 

*3J5 

Bolton  . 

•    .  Lancashj 

re.    .    . 
re.    .    . 
re.    .    . 

4401 

33*4 
3428 

57*66 
39-66 
3976 

44*9* 
3479 
3659 

53*43 
3770 

44*33 

5375 
39*74 
41*87 

Rufford 
Preston  (H 

"ow 

.     .  Lancashj 
ick)    .  Lancashj 

Stonyhurst 

.    .  Lancashire.    .    . 

45*37 

50*60 

4900 

54*40 

5806 
83*90 

Coniston    . 

•    .  Lancashire.     .     . 

71*40 

89*50 

1 02*20 

96*40 

IX. 

Bedmires  .    . 

.    .  York,  W.  Riding 

37*86 

4428 

37*94 

40*06 

40*70 

Standedge .    . 

.     .  York,  W.  Riding 

4958 

5-5*75 

49*75 

53**5 

60*50 

Well  Head,  H 

alifax   York,  W.  Riding 

30*71 

34*33 

3079 

32-22 

37-58 

Leeds,  M.&C 

o.       .  York,  W.  Riding 

20*91 

2860 

23*30 

21*25 

2145 

Settle    .    .    , 

•    .  York,  W.  Riding 

35*55 
20*65 

4178 
2858 

4*79 
1862 

.  ._ 

44*8 
1884 

Patrington     « 

.    .    .  York,  E.  Riding  . 

42  77 
1872 

York     .    . 

.    .  York,  E.  Riding  . 

22*02 

30*37 
2471 

20*27 
1930 

23*11 
2097 

__. 

X. 

Bishopwearmc 

>uth   .  Durham     .    .    . 

16*91 

2223 
2171 

Seathwaite 

.    .  Cumberland    •    . 

126*98 

142*20 

18258 

170*03 

'7384 

Keswick    .    . 

*    .  Cumberland    .    . 

55'°* 

54*17 

74*4* 

61*63 

71*54 

Scotland. 

xm. 

Thurston  . 

.    .  Haddington    .    . 

26*96 

34-10 

25*80 

30*40 

25*80 

Glencorae  . 

.    .    .  Edinburgh. 

36*96 

29*70 

38*10 

4310 

39*30 

Invereek    . 

.    .    .  Edinburgh 

24*72 

31*97 

2851 

34*89 

29*10 

XIV. 

Bothwell  Cast 

le  .  . .  Lanark  . 

2776 

2602 

2544 

3896 

30*32 

Mansfield,  Lai 

rgs     .  Ayr  . 

4306 

4460 

5580 

5470 

5410 

Brisbane    . 

.    .  . .  Ayr  . 

4686 

4845 

62*00 

59*70 

55*6o 

XV. 

Castle  Toward 

1    .    .  Argyll 

4788 

4718 

65*34 

62*27 

5726 

Torosay  CastL 

9:  :^U 

74*64 

6970 

96*00 

9400 

111*00 

XVI. 

Pittenween 

2438 

2736 

2845 

2597 

22*40 

Deanston  Ho. 

.     .  Perth 

3921 

37'3o 

45*o5 

5«'55 

44*55 

Stanley 

.     .  Perth 

2905 

31*11 

34*58 

34*o7 

2775 

Craigton    . 

.     .  Forfar    , 

3187 

37*57 

34*93 

3824 

2885 

Hill  Head. 

.    .  Forfar    . 

31*06 

37*43 

im 

37*33 

28*40 

Seichen 

.    .  Forfar    . 

34*07 

3880 

38*46 

3021 

XVII. 

Castle  Newe 

.    .  Aberdeen    . 

3**99 

4049 

39*°6 

29*41 

2879 

XIX. 

Sandwick  . 

.    .  Orkney  . 

3614 

37*96 
36*80 

41*18 

34*38 

397* 

Bressay     .    . 

,    .    .  Shetland 

36*22 

41*15 

45*95 

43*40 

Ireland. 

XX. 

Portlaw     . 

.    .    .  Waterford .    .    . 

39/49 
3»*35 

4671 

49*31  1  50*10 
51*84!  47*37 

4i'74 

XX. 

Killaloe   . . 

.  Clare      .... 

4876 

5°*53 

XXI 

Black  Bock,  J 

)ublin   Dublin  .... 

2178 

26*70 

24*67    24*98 

23*07 

xxn. 

Markree 

.    .     .  Sligo      .... 

36*35 

4374 

47*1 6  j  39*91 

3471 
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Tablb  I.  (contimud). 


Abstract. 


Average 
FaU. 


1860. 


1861. 


1862. 


1863. 


England  .... 

Scotland  .... 

Ireland    .... 

United  Kingdom 


in. 

36-58 

33*99 

3498 


in. 

4189 
3862 

4148 
41-00 


in. 

3650 

43*17 

43#»4 

40-97 


in. 
3911 

44*> 
4059 
41-30 


in. 

3778 
4097 

37*5' 
38-75 


Table  II. — Rainfall  in  1862  and  1863,  at  selected  stations. 


Hammersmith 
Camden  Town 
Tottenham     . 


Div.  I. — Middlesex, 

1862. 

in. 

26-64 

27-57 

2648 


1863. 

in. 

2123 

2149 

2068 


Div.  II. — South-Eastern  Counties. 


Dunsfold 

KedhiU 

Brookham,  Betohworth 

Bagahot 

Horton  Park,  Hythe    .    . 

Tunbridge 

Linton  Park 

Welling 

Aldwick,  Bognor     .    .    • 

Brighton 

WestThorney    .     .     .     . 
Chichester  Museum     .     . 

Chilgrore 

Hurstpierpoint  .... 

Petworth 

Balcomb  Place    .... 

Fairlight 

Battle 

Maresfleld,  Forest  Lodge . 

Ventnor 

Osborne    

Bournemouth     .... 

Lyndhurst 

Southampton  Ord.  Surrey 

Office 

Petersfield 

Arle  Bury 

Aldershot 

Long  Wittenham    .    .    . 


25-10 
2984 
2948 
2849 

3o74 
27-62 
2691 
2608 
25-48 
2880 
24-72 
*7'47 
3*'35 
2874 
2931 
34-12 
2718 

3*47 
31-05 
2993 
3065 

2799 
3028 

340i 
38i3 
3246 
2588 
2979 


21*51 

20*97 
22*19 

»5*47 
26*77 
2328 
2275 
1952 
21-70 
2810 

2424 
2508 

3°*45 
2709 
26*54 
2840 
22*09 

*9*5 
25*71 
27-56 
2884 
30*10 
33S2 

3150 

3579 
26*90 

*3'45 
25*20 


Div.  HI. — South  Midland  Counties. 


Hunton  Bridge 
Field's  Weir  . 
Berkhampatead 
Hitchin      .     . 
BoyHton     .    . 
HartweU  Bectory 
Oxford  (Radcliffe  Oba.) 
Banbury    .    . 
Althorp  House 


2679 
2571 
2950 
22*52 
2393 
21*58 
27*42 
27*51 
14-21 


2338 
22*07 
2675 

»9*35 

17*87 
19*08 
22*37 
21*1-5 

1697 


Wellingborough  . 
TetworthHafl  *. 
Aspley  .... 
Bedford  ,  . 
Cambridge  .  \ 
Wisbeach  Obseryatory 
Mid  Level  Sluice    . 


1861. 

in, 

27*oo 

21*89 

26*52 

20*95 

2386 

21*30 

23*26 


Div.  IT. — Eastern  Counties. 

Epping 

Witham    .     ......     . 

Dunmow 

Booking 

Ashdon      

Grundisburgh     .... 
Culford,  Bury  St  Edmunds 

Diss      

Co&tey 

Egmere 

Hoik  ham 


2586 
1178 
22-81 
2414 
22*53 
1461 
2378 
2325 
22*26 
2392 
22*72 


1863. 

in. 

1763 

1894 

2182 

1675 

l8'I2 

1936 
22*13 


1925 

1733 
1805 
1972 
1084 
1836 
20*39 
17*20 
i8*oi 
18*24 
1823 


Div.  V. — South- Western  Counties. 


Alderbury.     .     .     . 
Baverstoek 
Longbridge,  Deverill 
Marlborough.  •.     . 

Calne 

Badminton  .  .  . 
Portland  .  .  •  .  . 
Enoombe  .  .  • .  . 
Little  Bridy  .  .  . 
Bridport  .  ... 
Ford  Abbey  .  .  . 
Saltram  .... 
Torhill.  .... 
Goodamoor  ... 
Highwiok  .  .  • .  . 
Dartmoor .  ... 
Westbrook  .  .  . 
Edgeoumbe  .  • .  • . 
Exeter  (Albert  Terrace) 
Broadhembury   .     . 

Tiverton 

Meshaw  .... 
Castle  Hill  .  .  . 
Barnstaple     .    .    . 


2680 
30*30 
3869 
31*22 
33*7 
33'4 
2622 

3479 
37*22 
32*12 

377" 
4692 

5°*49 
6314 
4045 
9851 
3461 
52*02 
3140 

3677 
4272 
4502 
48*86 
4378 


26*80 
3045 
37-97 
28-84 
2588 
3068 
2812 
41-20 
3862 

3390 
3822 
4368 
4426 
5880 

37*9 
82*14 

35*37 
4196 
3215 
3528 
38'94 
41*41 
4832 
4017 
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Halftone  . 
Penzance  . 
TebidyPark 
Truro  .  . 
Newquay  , 
Tideford  , 
Bodmin  . 
Treharrock 
Eoeecarrook 
Camelford 
Taunton  . 
Long  Sutton 
Street  .  . 
Sideot  .  . 
Sherborne, 
Batheaston 
Brialington 


1862. 
in. 

3»*43 
4464 

457o 
4465 
38-62 

4389 
47-36 
41*04 
4427 

54^3 

27-31 

28*22 
3222 
35*18 

39*55 
29*61 

35*94 


1863. 
in. 

3596 
3800 
3688 
4028 
37-40 

37*99 
4**35 
40-42 
4014 
5058 

2854 
30-42 
3**i8 
34*39 
36*97 
2546 
3092 


Div,  YL — West  Midland  Counties. 


Clifton.    .    .    . 
Cirencester     .    . 
Quedgeley'.    .    .    . 
Gloucester  (The  Spa) 
Leominster     .    .     . 
Cleobury  Mortimer 
Haughton  Hall,  Shiflhal 
Shrewsbury 

Hengoed 

Wrottesley  .... 
Northwiok  Park .  .  . 
West  Malvern  .  •.  , 
Lark  Hill,  Woroester 
Orleton  .... 
Leamington  . 
Rugby  ,  .  .  ,  . 
Birmingham  .     .     . 


32-87 
32-46 
29*96 
2686 
2909 
2883 
25-70 
16*51 
3468 
26*61 
30*20 
3189 
3°*44 
34*31 
27*09 
2519 
3128 


32*16 
*7'95 
*374 

20*06 

21*15 

23-50 

11*21 

*5'44 
30-32 
23-86 
23*80 
28-23 
23-80 
17-67 
11 '82 
18*51 
24*56 


Div.  VII.— North  Midland  Couirrru. 


Wigston  .... 
Leicester  .... 
Thornton  Reservoir 
Waltham  Beotory  '. 
Greatford  .... 
Grantham.  .  ~. 
Boston .  .  .  \  #. 
South  Kyme  .  '.  \ 
Stubton  .... 
Lincoln  .... 
Market  Kasen  *. 
Gainsborough  '.  \ 
Brigg  ....  '. 
Grimsby  .  .  '.  '. 
New  Holland  .  . 
Highfield  House  . 
Southwell .... 
Welbeck  Abbey '.  . 
East  Retford. 

Derby 

Chatsworth  .  .  . 
Chesterfield  .  '.  . 
Chapel-en-le-Frith  . 


26-13 
2724 
28-14 

*3*95 
20*53 
2155 
1993 
20*45 
22*97 
20*31 
21*31 
21-36 
23*02 

i7'34 
21*62 
23-88 
1956 
22-77 
22*69 

26*28 

30*61 

2634 
4191 


2177 
2234 
11*99 

J939 
16-36 
16-80 
1829 
1647 

1975 
16*64 
1673 
1852 
24*06 
21*48 
2252 
1820 

1446 

1955 

1963 

23-60 

30-52 

25-06 

4665 


Div,  VUL— Noeth-Wbstorn  Counties. 


Macclesfield 

Ejngsley,  Frodsham    '. 

Willaston 

Thelwall    ...... 

Marple  Aqueduct  .  . 
Liverpool  Observatory 
Old  Trafford  ..... 

Eccles 

Bolton-le-Moors      .     .    . 

Standish 

Heywood  Reservoir,  Roch- 
dale     . 

Rufford     ...... 

Howick     ...... 

South  Shore 

Stonyhurst     ....    . 
Lancaster  .     .    -.    *.    -.    -. 

Holker 

Coniston 


1862. 

in. 

3697 

37*20 

27-04 

3584 

4o*4i 

27  *66 

3860 

37*66 

53*43 
49-01 

49-86 
3770 
44*33 
37*55 
54*40 
4631 

47*5« 
96-40 


Div.  IX.— YoBKBIIIJiB, 


Broomhall  Park .     . 
Redmires  .     .    '.     .    '.    *. 
TickhiU     ..'.•.    .    •. 
West  Melton.     .     .    . 
Dunford  Bridge .        -.    '. 

Penistone , 

Saddleworth 

Ackworth  Villa  •.     .    •.    •. 
Wakefield.     .    -.    •.    •.     . 
WeUHead  .    . 

Otley    ....... 

Boston  Spa    . 

York    ....... 

Harrogate 

Settle  ...-.-..  •. 
ArnclhTe    ...... 

Patrington 

Hull  (Beverley  Road) ..  , 
Holme  on  Spalding  Moor 

Malton 

Beadlam  Grange  -  *  - 
Scarborough  .  *  ..  *  - 
Redcar.     ...... 


•  30-87 
40-06 
1876 
2199 

5**55 
19*09 
43*02 
2479 
2684 
32*22 
31*15 
25-63 
2311 
31-58 
4177 
64*05 
1871 
1370 
14-17 
26-29 
17-95 
1983 
19-14 


1863. 

in. 

37*11 

37*09 

30*40 

3846 

39*15 

30*11 

3«#33 
36*22 

5375 
44-70 

46-25 
3974 
4187 

35*3° 
5806 

4578 
43*20 
8390 


31*62 
40-70 
18*15 
21-95 
59-46 
31-16 

47*94 
2255 
25*51 
37*58 
3170 
1509 
11*13 

3476 
4428 
6643 
18*84 
2463 

*4*55 
27*84 
2576 
10*90 
*3*34 


Div.  X. — NORTHERN  COUNTUS. 


Shotley.     .     .    \    ', 
North  Shields    \    \ 
Stamfordham     ,    . 
Alnwick     .... 
Park  End,  Hexham* 
RoddamHall    ;.    ' 
Seathwaite      .     .    * 
WhinfeUHall    \    *. 
Mirehouse      .    '. 
Silloth  .     .     .    \ 
Kendal.     .     .     .    ' 
The  How,  Windermere 
Brougham  Hall .     .     . 


24*04 
28*02 
26*00 
31-02 

3474 

36*00 

170*03 

6081 

55**9 
44*  19 
54*4* 
94*7 
3379 


3046 
24*71 
28-60 
27-05 
41 71 
26-38 
173*84 
64-45 
63-70 
43*85 
54*9* 
84-97 
3605 
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REPORT-   1864. 

Table  II.  (continued). 


Div.  XI.— Monmouth,  Wales,  and 
tub  Islands, 

1862.    1863. 


Chepstow  . 
Ystalyfera . 
Rhydwen  . 
Haverfordwest 
Buckland  . 
Lampeter  . 

Cetnfaes    ■ 
Llandyfrydog 
Bangor 
Llandudno 
Maes-y-dre 
Guernsey  . 
Jersey  .     . 
Calf-of-Man 
Point  of  Ayr 


in. 

39*55 
67-07 
5306 
38*30 
3129 
43-22 

4650 

47-81 
40- 14 

45*5* 
3X95 
2409 
32-50 
2684 
4249 
3173 


37*59 
61*92 

49*13 
45**3 
31*12 

45*38 
4885 
4272 
4083 

44*94 
3412 
2898 
34-80 
*7*54 
27*87 
3091 


SCOTLAND. 

Div.  XII.— SOUTHERN  COUNTIES. 


South  Cairn  . 
Corsewall .  - 
Little  Boss  , 
Dumfries  .  . 
Wanlookhead 
Borthwickbrae 


56*00 
4239 
2687 

4**43 
74-10 
51-10 


54*5o 
37-00 
27-30 

3*5-77 
6044 
49-00 


Div.  XHI.— South-Eastern  Counties. 


Thirlstane 

Mungo's  Walls  .... 

Yester 

East  Linton 

Glencorse 

Inveresk 

Edinburgh  (Charlotte  Sq.) 
Inohkeith 


34*5o 
28-80 

3784 
29-28 
4310 
32-89 
3392 
2187 


2645 
27-58 
2959 
24*10 

39*3° 
29-10 
2564 
17-02 


Div.  XIV.— South-Wbstsrn  Counties. 

Newmains.  . 
Auchinraith  . 
Baillieston  . 
Hillend  House 
Auchendrane . 


Brisbane 
Nither  Place  . 
Kilbarchan     . 
Fergitslie  House 
Greenock  .    . 


70*92 
40*40 
60*67 
4109 
50*17 
59*70 
4300 
75-20 
62*03 
74**5 


65-00 
35^5 
49*3* 
3142 

49*95 
5560 

63*45 
70-30 

55*64 
75*56 


Div.  XV.— West  Midland  Counties. 

Ballook  Castle 
Arddarrock 
Mugdock  . 
Polmaise  • 
Ben  Lomond 
Pladda.     . 
Isle  of  Cumbro 
Mull  of  Cantyre 
Devaar,  Campbeltown 
Bhinns  of  May  .    . 


6768 

57*9i 

85-13 

7863 

6o*6o 

54*8o 

49*3° 

3285 

114-70 

117-00 

51-69 
48*40 

43*34 

4240 

43*22 

43*55 

5*'54 

51*13 

34*47 

3511 

1862.  1863. 

in.  in. 

McArthur*s  Head    .     .    .  6860  58-10 

Stonefield 73*7©  80*40 

Castle  Toward    .    .    .    .  62*27  57-26 

Hafton,  Dunoon      .    .    .  91-32  89-64 

Otterhouse 6446  63-86 

Fladda 80*90  70-20 

Inverary 63*90  87-20 

Oban 72*40  82*63 

Liamore 48*39  54* Ia 

Corran,  Loch  Eil    .    .    .  54*54  104*05 

Torosay 94*oo  moo 

Ardnamurchan  ....  53*04  53*93 

Div.  XVI.— East  Midland  Counties, 


Dollar 

Loch  Leven  Sluice  .    .    . 

Isle  of  May 

Nookton 

Pittenweem 

Deanston 

LochDhu 

Bridge  of  Turk  .... 

Leny 

Glengyle 

Auchterarder 

Stronvar,  Loch  Earn  Head 
Trinity  Gask.  .  .  .  . 
Perth  Academy  .... 

Stanley 

Dundee  Water  Works .    . 

Craigton 

Kettms 

Arbroath 

Montrose 


47*74 
42*20 
25*08 
34*28 
25*97 
5**55 

lOI'IO 

7190 

75*00 
105*10 

38*97 
97-84 

39*34 
*5*97 
34*07 
33*26 
3824 
34*49 
3**33 
30*27 


2898 
34*3o 
18*61 
2579 
22-40 

44*55 
94-70 
68-50 
66*90 
105-50 

33**9 
89-80 
3105 
2199 

*7*75 
2531 
2885 
26*32 
*4*73 
*3*47 


Div.  XV  Jl.— North-Eastern  Counties. 


The  Burn,  Brechin . 
Bogmuir  .... 
Strachan  .... 
Braemar  .... 
Aberdeen  (Rose  St) 
Castle  Newe  .  .  . 
Tillydesk  .... 
Bucnanness  .  .  . 
Xinnaird  Head  .  . 
Ashgrove,  Elgin .    . 


36*20 
32-40 
33*39 
33*84 
30*77 
2941 
2826 
22*44 
25*02 
2963 


26*60 
24*80 
2693 
3411 

*5*94 
2879 

3o*o3 
1893 

a-5'93 
27*09 


Div.  XVHX— Nobth-Westebn  Counties. 


Xyleakin  .  •  • 
Stornoway  .  • 
1  Berneray  .  .  . 
Tarbetness  .  . 
Ardross  Castle  . 
Cromarty  .  •  . 
Oronsay  .  .  . 
Raasay .... 
Portree  .  .  . 
Barrahead  .  . 
Ushenish  .  .  . 
Island  Glass  .  . 
Beaufort  Castle  . 
Culloden  House . 


6804 

37**3 
10495 

47*59 
34*30 
20*36 
67*50 
79-20 
111-19 
34*65 
5I#93 
2514 
30*07 
2463 


95*10 

3617 

102*40 

47*55 

Sg 

123-81 

*?¥ 
148-89 

2673 

55*73 
23*90 
42*76 
33*88 
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Div.  XIX. — NoETfisuff  Counties. 


Dunrobin  .  .  . 
House  of  Tongue 
Cape  Wrath  . 
Noes  Head  . 
Dunnet  Head 
Pentland  Skerries 
Kirkwall  .  . 
Sandwiek  .  . 
North  Bonaldsay 
Samburghead 
Bressay  .  . 
East  Tell  .    . 


1862. 
in. 

2365 
37-50 
40*26 
21*04 
25*11 
2923 
3473 
34*38 
34*27 
27*62 

45*95 
52*21 


IRELAND. 
Div.  XX. — Munsteb. 


Cork  (Queen's  College) 

Yalentia 

Waterford      .... 

Portlaw 

Killaloe 


47**7 
62*19 

45*3 
50*10 
49*85 


1863.  { 
in. 

3*'©3  t 
41*601 

50*95 
2399 

2442 
27*40 
3492 
3972 
3632 
25*61 

43*4o 
5870 


40*18 
64*64 
37*10 

4174 
52*12 


Div.  XXI. — Leixsteb. 


Birr  Castle 

Portarlington  .    . 

Fassaroe  JBray     .     •     .     . 

Dublin  (Ordnance  Survey 

Office) 


1862. 
in. 
36*28 
45*16 
4580 

36*18 


Div.  XXII. — CONHAUGHT. 


Galway  (Queen's  College) . 
Markree    .*.... 


51*61 1 
39*9X  I 


Div.  XXIII.— Ulster. 


Armagh  .  .  .  . 
Waringstown  .  . 
Belfast,  linen  Hall 
Leckpatrick    .    .    . 


42-05 

3445 
41*18 
4245 


1863. 
in. 
2881 

35-87 
26*41 


62*52 
3471 


39*00 
2839 

3«*55 
4170 


Table  III.— Average  fall  of  Rain  in  1862  and  1863,  and  difference  between 
tie  two  years :  deduced  from  Table  II. 


Division. 


1862. 


1863. 


1862-1863. 


England:—       I. 

n. 

III. 

IV. 

V. 

VI. 

vn. 
vm. 

IX. 

i9  JL. 

XI. 

Scotland:—  XII. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

xvin. 

XIX. 

-     XX. 

XXI. 

xxn. 
xxin. 


Ireland: 


Middlesex     .... 
South-eastern  Counties 
South  Midland  Counties 
Eastern  Counties    .    . 
South-western  Counties 
West  Midland  Counties 
North  Midland  Counties 
North-western  Counties 
Yorkshire     .... 
Northern  Counties 
Monmouth,  Wales,  and  the  islands 
Southern  Counties .     . 
South-eastern  Counties 
South-western  Counties 
West  Midland  Counties 
East  Midland  Counties 
North-eastern  Counties 
North-western  Counties 
Northern  Counties 

Munster 

Leinster 

Connaught    .... 
Ulster 


General  average 
England  .  . 
Scotland  .  . 
Ireland     .     . 


1864. 


in. 

26*877 

29*468 

24-622 

23424 

40*620 

29645 

23*908 

44*331 

30403 

53**7* 

40*129 

48-648 

3*775 

57743 

65*330 

49185 

30*136 

52*627 

33829 

50*928 

39*355 
45760 
40*032 


39*698 

33*337 
46279 
44019 


21*133 
26234 
20*234 
18*604 
38032 
24*640 
21338 

31*656 
53899 
39*489 

44*1 68 
*7*347 

ff£S 

4*139 
27*015 
64-161 
36588 
47156 
34*ioo 
48615 
36*910 


in. 

-  5744 

-  3*34 

-  4*3«8 

-  4820 

-  2*588 

-  5°o5 

-  2*570 

-  1*019 

+  **53 
4-    -621 

-  '640 

-  4-480 

-  4*428 

-  2*614 
+  1448 

-  7046 

-  3*121 

+"*534 
+  *759 

-  3772 

-  5**55 

+  **855 

-  3"I22 


37769 

30779 
45*416 
41*695 


-  i*9*9 

-  **558 

-  0*863 

-  2*324 


2c 
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TABLES  OP  MONTHLY  RAIN- 
ENGLAND  AND  WALES. 


Division  I. — Middlesex. 

Middlesex* 

Height  of 

Bain-gauge 

above 

Ground 

Sea-level 

Hammer- 
smith. 

Bryanston 
Square. 

Camden 
Town. 

Hackney. 

Hampetead. 

Tottenham. 

lftOin. 
12  ft 

4  ft.  6  in. 
93ft. 

0ft.4in. 
100  ft. 

0  ft.  6  in. 
40  ft. 

Oft.  10  in. 
360  ft. 

0ft3in- 
60  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862, 

1863. 

1862. 

i86a 

in. 

1* 
•5c 
•$; 
•*; 

January 

February   ... 

March    

April  

in. 

•34 
3f 

2*02 

3*39 

2-38 
1*94 
1-93 

*75 
333 
no 
1-63 

in. 
261 

•  '45 

•58 

1*34 
474 
•84 
1*69 
376 
138 
192 
123 

in. 

171 

.40 

3-68 

2*22 

3-23 
2*63 
2*43 
»*34 
*'54 
3-52 
1*04 
r6o 

in. 

2*41 
67 
•75 
•73 

134 

412 
•86 

2*00 

3**i 
2*05 
1-82 

no 

in. 
1*92 

•31 
369 
2*30 
3*06 
**43 

2*6 1 

273 
219 
350 
113 
1*70 

in. 

2*69 

79 

•*5 

•3« 

141 

486 

•92 

141 

3»3 

183 

in. 
1*92 

'74 
362 

*'44 
3*06 

238 
248 
366 

2*  IO 

412 

1*02 
2*28 

in. 
2*64 
72 
.    82 

•40 
r38 

504 

•86 

1*96 

3*28 

*"94 
1*72 
118 

in. 
2*00 
•37 
359 
2*33 
3'45 
271 

2*22 

**53 

*'59 
371 

1*21 

199 

in. 

209 

76 

•87 

33 

1*38 

579 

i#°5 

100 

2*56 

1*92 

2*26 

116 

in. 
'•97 
•35 
3*3« 

204 
1*96 

**37 
1*31 

*'45 
213 
364 
118 

177 

May    

i-J 

June  

ft' 

July   

/    ••••••••• 

August   ...... 

September ... 

October 

November ... 
Deoember  ... 

rfc 

s 

17* 

10-6I 

Totals 

26*64 

21*23 

*7*34 

21*07 

27-57 

21*49 

29*82 

21*94 

28*75 

22*97 

26*48 

Division  II. — South-Eastbbw  Coxthttjss  (continued): 

Surrey  (continuity 

Knrr. 

Height  of 

Rain-gauge 

above 

Ground 

Sea-level 

Bagahofc 

Kew  Ob- 
servatory. 

Hbrton  Park, 
Hythe. 

Tunbridge. 

Iin  ton  Park, 
Staplehurst. 

Matdst 

SftOin. 
200  ft.? 

0ft.0in. 
18  ft. 

OftOin. 
280  ft.? 

lftOin. 
125  ft. 

0  ft.  6  in. 
200  ft? 

lft.3 

eof 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

January 

February   ... 

March    

April 

May    

in. 
2*26 

71 
411 
1*90 

4*4 
2*19 

1*70 
2-42 

4*48 
119 
i*86 

in. 
3*04 

79 
ro7 

•56 

171 

3#5' 
no 

3'47 
3*79 
304 
183 
156 

in. 

1*64 

41 

447 

258 

377 
2*37 
2*05 
2*69 
2*60 

3*22 

r58 

in. 
249 

$ 

•30 
139 

4i7 

76 

i'75 
282 
2*04 
1*92 
I'll 

in. 

1 

k 

1 

in. 
423 
138 

1*07 

i'34 
194 
251 
'79 
»75 
3'*5 
3'38 
2*14 
199 

in. 
i*88 

•69 
379 
i*93 
2*21 
252 
V32 
**43 
3°3 
478 

•87 
2*17 

in. 
2*61 

1*12 

74 

#54 

178 

4*51 

'83 

i*8o 

1*64 
1*7 

1*72 

in. 

*75 
1*05 
3-00 
i*8o 
2-28 
2*29 
172 
2*50 
1-93 

4'3© 
1*30 
2*11 

in. 

2*12 

•92 

77 
72 
162 
45 1 
73 
242 
328 

2*  IO 
I-85 
171 

in. 
174 
•67 
453 

1*00 

a-37 

2*02 
1*23 
2*40 
1*0$ 

no 

June 

Julv    ......... 

J    ......... 

August   

September... 

October 

November  ... 
December  ... 

Totals 

2849 

*5'47 

28*29 

19*95 

30*74 

26-77  [  *7*6* 

23*28 

26*93 

.**75 

2616 
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Div.  I. 
{cent.). 

Division  II. — 

-Sottth-Eastern  Co 

UATJJSS 

Middlesex 

(continued). 

SUERBT. 

Enfield. 

Dunrfold, 
Godalming. 

Red  Hill. 

Deepdene, 
Dorking. 

Brockham, 
Betchworth. 

Cobham. 

Weybridge 
Heath. 

30  ft.  0  in. 

Oft.  6  in. 

3  ft.  0  in. 

2  ft.  9  in. 

Oft.  6 in. 

0  ft.  6  in. 

0  ft.  6  in. 

140  ft. 

130  ft. 

100  ft. 

120  ft. 

1802. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

2*24 

3*35 

179 

2*79 

3'46 

2*63 

2-13 

3*60 

216 

2*88 

182 

2*65 

1*97 

2*74 

•3* 

'Sl 

•55 

•70 

•70 

•64 

•67 

•«5 

'62 

358 

•70 

•67 

•60 

•60 

•5* 

3*60 

•96 

3-05 

70 

4-14 

•34 

4*13 

70 

79 

327 

'55 

381 

•<>5 

1-98 

•92 

1*70 

•45 

*'59 

•54 

2*50 

•50 

**45 

•57 

1*83 

•41 

213 

•42 

n* 

1*38 

3*9° 

i*35 

3*'5 

148 

367 

2*05 

365 

''I4 
2*85 

366 

1*66 

3*48 

128 

}  3-99 

J4'6i 

I  I'OO 

170 

3*9° 

2*60 

Vll 

2*93 

3*03 

2*76 

1*90 

3-10 

2-41 

% 

140 

115 

1*30 

•88 

1*50 

127 

1*68 

I*OX 

»'43 

•94 

167 

JO* 

J    74 
1 4-38 

2-58 

1-50 

213 

175 

3-22 

1*63 

293 

174 

301 

2*12 

2*86 

1*62 

i-«7 

3*45 

152 

377 

I'OO 

3'5° 

144 

375 

193 

2*87 

2*03 

402 

3-89 

1*69 

3*80 

2'20 

5,,2 

**55 

480 

3*62 

466 

2*8l 

378 

2*25 

3*55 

*53 

1 -23 

3-23 

1-03 

1*92 

1*18 

176 

113 

2*37 

113 

roi 

136 

194 

113 

x'9i 

1 '70 

199 

173 

I*40 

r88 

1*40 

2'27 

208 

2*35 

1-64 

x*6o 

1*42 

1*64 

148 

16*41 

24-83 

25*10 

2I-5I 

2984 

20*97 

29*95 

25*20 

2948 

22*19 

26*26 

20*51 

27*28 

21*54 

Division  II. — South-Eaotbhn  Counties  (continued). 

Ejutt  (continued). 

Wmt  Sussex. 

Serenoaks. 

Welling, 
Bexley  Heath. 

Aldwiek, 
Bognor. 

Brixton. 

WeetThorney. 

Chioheeter 
Museum. 

Dale  Park, 
Arundel. 

9ft0in. 

6  ft.  0  in. 

f    0  ft.  6  in. 

4ft.0in. 

0  ft.  6  in. 

0  ft.  6  in. 

4ft.0in. 

520  ft. 

150  ft, 

8  ft. 

50  ft.? 

10  ft. 

20  ft. 

316  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

186a 

1862. 

1863. 

1862. 

1863. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

2*09 

2*80 

*'>5 

218 

180 

2*50 

1*90 

3'4o 

1-31 

310 

214 

319 

2*09 

37o 

59 

105 

*53 

58 

•62 

•42 

•70 

•80 

•36 

'9S 

'5* 

49 

'5S 

•28 

3*88 

*5* 

377 

79 

381 

•90 

510 

I'OO 

4*io 

118 

4*20 

3 

456 

151 

198 

•41 

3*  10 

•42 

1*46 

•63 

1*30 

70 

>'53 

•67 

*'57 

1-64 

•90 

**7 

199 

262 

I'20 

332 

i"45 

280 

i-6o 

2*90 

142 

352 

I*20 

3*90 

**94 

1*62 

4*66 

rn 

3'37 

1-40 

3*5° 

2'00 

3*4© 

150 

3-0 1 

131 

346 

2*02 

4^7 

182 

•81 

*8o 

r87 

•05 

1'90 

•60 

179 

•72 

1  82 

75 

2  24 

* '45 

2*80 

2*XO 

2*24 

185 

1-70 

195 

I'OO 

2*80 

*'34 

191 

i'45 

1-87 

2*12 

2*OI 

2-12 

4'IO 

1*40 

325 

467 

356 
2*85 

210 

450 

& 

4*20 

1-62 

487 

1*68 

5*5 

564 

2*26 

4*22 

2*09 

7*io 

400 

332 

5-60 

319 

8*94 

405 

'99 

2-4O 

no 

182 

115 

2*27 

•90 

150 

76 

2*05 

176 

1*32 

183 

128 

x-88 

191 

i*86 

»*57. 

1-17 

1    213 

1*62 

2'00 

3*80 

234 

240 

266 

299 

28 1 

1931 

•H95 

2608 

19*52 

21*70 

2880 

2810 

24-72 

2424 

2747 

2508 

3402 

3095 

2  c  2 


380 


REPORT — 1864. 

ENGLAND  AND  WALES. 


Division  II. — South-Eastbrn  Counties  (continued). 


West  Sussex  (continued). 


Height  of 

Bain-gauge 

above 

Ground 

Sea-level 

January 

February    .. 

March    

April 

May    

June  

July    

August   

September.. 

October 

November  .. 
December  .. 

Totals 


Chilgrove, 
Chichester. 


0  ft.  6  in. 
284  ft. 


1862.    1863. 


in. 

3'21 

75 
399 
«'»3 

3I5 
a'oo 

274 

*'39 

2*24 

5*i7 
i"45 
3-13 


3**35 


in. 
3*95 

94 

1*21 

"57 
2-35 

45* 

•89 

199 

4' 20 

4*33 
2-24 
326 


30*45 


Hurstpier- 
point. 


0  ft.  0  in. 
120  ft.? 


1862.    1863. 


in. 
2*19 
•61 
346 
148 
323 

173 
1 -07 

1*99 

2*00 
67I 
X'26 

3'oi 


2874 


3*44 

■11 

•60 
2-18 
4*80 

7« 
252 

3*4* 
3*43 
177 
2*40 


27*09 


Petworth 
Rectory. 


0  ft.  4  in. 


1862.    1863. 


in. 
*75 
*5 
445 
1*90 

37o 
2-13 
151 
2*23 
1  99 

[7*30 


29-31 


in. 
3-30 
190 

i*35 

•40 

1 '40 

416 

70 

i'35 

4-30 

J  4*35 

l2'IO 
1*20 


26'5 1 


BalcombePl., 
CuckfielcL 


0  ft.  6  in. 
340  ft. 


1862.    1863. 


3*45 

•63 

548 

197 
336 
272 
149 
1*62 

2*22 
678 

»-45 
**95 


34-12 


in. 

4*08 
**34 

1*96 
3-68 

248 
4*08 
330 
2*67 
*'34 


28*40 


East  Sussex. 


Fairlight. 


Oft.  6  in. 
600  ft. 


1862.    1863, 


in. 
165 
•80 

3*45 
•86 

2V 

i-oo 
1*67 
1  82 
218 
768 

75 
2-57 


2718 


in. 

291 
93 
74 
•6a 

252 

2*60 

S« 

2-31 

328 

2*64 

150 

1*46 


22*09 


Battle. 


1  ft.3in. 


1862.    1863. 


2*32 
•89 

4'97 
1*30 
265 
191 
195 
214 
2*56 
814 

*59 

3-05 


3*'47 


no 

1*20 

74 
275 
373 

7* 
2-30 
416 
3  5* 
'95 
251 


29-05 


Division  II. — South-Eastbbn  Cottntib8  (continued). 

Hampshire  (continued). 

BSRKSBltf- 

Height  of 

Bain-gauge 

above 

Ground 

Sea-level 

Lyndhurst, 
New  Forest. 

Fetersfield. 

Arle  Bury, 
NewAlresford. 

The  Wakes, 
Selborne. 

Aldershot. 

Long 
Wittenhsm. 

1  ft.  3  in. 
80  ft? 

4  ft.  0  in. 
500  ft.? 

3  ft.  0  in. 
325  ft. 

lftOin. 
170  ft 



1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

January 

February   ... 

March    

April 

in. 
318 
•69 

37* 
176 
3-64 
1-89 
2*09 
1-94 
165 
6-37 

78 
2-57 

in. 
3'86 

1'20 
IO5 
2"I7 
5-67 

1-08 

3*54 
4-24 
4-28 
224 
378 

in. 
354 
83 
4-56 
2-86 

3'96 
365 
325 
1-76 

**37 
6-78 
142 
3*15 

in. 

4*5 
133 

1*20 

•85 

358 

1*16 
279 
6-07 
5'*7 

224 

4*16 

in. 

''.Is 

1*62 
4-88 
215 

377 
2-99 

2'20 

2-60 

I '80 
5*20 

i-io 

2-40 

in. 
4*00 

I'OO 

•40 
i-6o 
170 
3-40 

•60 
3-00 
3'8o 
4-00 

•90 
2-50 

in. 

*'*7 

•68 

523 

**55 
3-62 

2-43 
1*62 
293 
1-76 

5'52 
128 

262 

in. 

5*4* 

i*43 

•84 

•67 

1*96 

4-07 

•96 

2*52 

377 
489 

1*7 
2-80 

in. 
102 

I6 
467 

217 

3'4* 
2*20 
1-36 
2-65 
113 
3*03 
1-14 
1-63 

in. 

3*62 
•80 
•80 
•36 

177 

3*22 

*«3 

2*6 1 

3*20 

3-58 

1-30 

1-36 

in. 
2-xx 
'49 
4*94 
251 

471 
2-77 
2*30 

2*Ol 

17* 
3-62 

1-07 
i'54 

in. 
4-i» 

75 
•60 

i*37 
i-ii 

393 
*49 
3'55 
*'54 
3-89 

IV 

May    

June  ......... 

July    

v    J    

August   

September ... 

October 

November  ... 
December  ... 

Totals 

30-28 

3382 

38-13 

3579 

3246 

26-90 

3312 

31-20 

2588 

*V45 

2979 

»5-»o 
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Division  II. — South-Eastbrn  Counties  (continued). 


East  Sussex 
(continued). 


HAMPSHIRE. 


Forest  Lodge, 
Maresfield. 


Ventnor, 
Isle  of  Wight 


Ryde, 
Isle  of  Wight. 


Osborne, 
Isle  of  Wight 


Bournemouth, 


Southampton, 

Ordnance 
Survey  Office. 


Southampton, 

Ordnance 
Survey  Office. 


1  ft.  2  in. 
301ft. 


3ft.0in. 
160  ft. 


7  ft.  0  in. 
15  ft. 


0  ft  8  in. 
172  ft. 


1  ft.  0  in. 
30  ft. 


0  ft.  0  in. 
74  ft. 


18  ft.  6  in. 
92  ft. 


1882.    1863. 


in. 

**55 
•72 

3*93 
i*6o 

2*7* 

2-67 

r& 

2'o© 
209 
7-05 
115 
294 


1862.    1863. 


in. 

3*3  * 
1*06 

•?* 
59 

i*43 
378 

•«9 
239 
369 
3*3* 

2*10 

2-33 


in. 
2*26 
•62 

1-65 
301 

i'53 
181 

»35 

174 
687 
1*36 
332 


1862.    1863. 


1-05 

•62 

179 

3'5 

70 
2*12 
3*62 
3-30 
307 
3-07 


279 

83 

5-20 
r8i 
4-03 
r56 
179 

lT 
1 84 

979 
135 
295 


1862.    1863. 


in. 

413 

no 

1*22 

*57 
2*52 

3**7 
7i 

2'23 
4*04 
400 

2*88 
4-06 


in. 
2*6o 
•90 
4-40 
150 
390 
150 
170 
180 
1*90 
7-00 

•97 
2*48 


1862.    1863. 


4H 
•98 
76 

•4« 
1*92 
3*02 

*3 
218 
5-40 
3-62 
2*41 
3-31 


259 

*3* 
476 
1*29 

3-«7 
1*22 
1*63 
224 

i'47 

518 

•92 

2*50 


1862. 


in. 
3*16 
•96 
124 

•85 
1*46 
4-96 

72 

*75 
3'86 
470 
298 
2*46 


in. 
4*08 
79 
4*9° 

2*27 
466 
2*11 

2*08 

i'43 

1*17 

677 

•89 
2-86 


1863. 


1862.    1863. 


5-10 
128 

ri: 

2-17 

372 
104 
251 
389 

4*54 
2-39 

**54 


in. 
288 

*54 
3-52 
156 
407 
174 

T 
1*28 

5-3* 

2*13 


in. 
3*^7 
•87 
113 

70 
174 

37* 
1*06 
2*67 

3'"7 
342 
181 
186 


31-05 


2571 


2993 


27-56 


35'85 


30-82 


30-65 


28-84 


27-99 


30*10 


34-01 


31-50 


2668 


2582 


Division  III.- 

—South  Midland  Coxtntees. 

Herts. 

1 

Bucks. 

OXFORDSBIBB. 

HuntonBridge, 
Watford. 

Field's  Weir, 
Hoddesdon. 

Berthamp- 
stead. 

Hitchin. 

Boyston. 

Hartwell 
Rectory. 

Badcliffe 

Observatory, 

Oxford. 

5  ft.  6  in. 

2  ft.  0  in. 

1  ft.  6  in. 

1  ft.  6  in. 

0  ft.  7  in. 

4  ft.  0  in. 

0  ft.  10  in. 

200  ft.? 

82  ft. 

370  ft. 

240  ft 

267  ft. 

290  ft. 

210  ft. 

J1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

1*96 

299 

2-15 

3'5o 

281 

4-40 

1-64 

3*o4 

171 

279 

182 

2*76 

**45 

318 

•4« 

11 

•38 

•70 

56 

•80 

*49 

*55 

*4> 

•5* 

**4 

'? 

•28 

•68 

3-20 

342 

•8? 

4*44 

*95 

3*°7 

•72 

307 

•67 

303 

*<>5 

546 

67 

2-48 

•64 

260 

•80 

2*86 

i-i6 

177 

•60 

188 

*59 

2*40 

•81 

2-28 

141 

379 

»'43 

2-80 

I'OO 

3*33 

1-07 

2-57 

1-09 

2-99 

'95 

2-69 

*77 

3*75 

•94 

191 

476 

2-30 

3*94 

1-86 

4-87 

2-50 

2-94 

2-00 

2-48 

''57 

2-79 

2-24 

3*4* 

i'54 

•90 

1-32 

78 

*95 

i'37 

•81 

119 

•53 

168 

•57! 

i*75 

•66 

260 

312 

265 

185 

**54 

2-60 

**57 

2*IO 

3*00 

2*19 
I '98 

1-84 

%'°t\ 

>75 

2-65 

!   *7» 

in 

1-50 

3-05 

**93 

316 

1-66 

2-33 

2*OI 

2'IO 

278 

2*J5 

272 

3*37 

3*45 

2'10 

3*41 

3**7 

2-42 

199 

2*70 

170 

234 

2*12 

2-89 

2*96 

118 

178 

1*40 

2*05 

126 

2*20 

i-io 

2*07 

I'4I 

2-40 

'59 

2'2| 
•98 

*99 

2-OI 

|    i*S7 

117 

175 

«*45 

i'95 

1-42 

1-36 

i-ii 

I-52 

1-07 

128 

'*43 

1-08 

1  1 l679 

J. 

23-38 

2572 

22-07 

29-50 

26-75 

22-52 

*9*35 

*3*93 

17*87 

21-58 

19*08 

27-42 

2237 

Digitized  t 
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ENGLAND  AND  WALES, 


Division  m. — South  Midland  Counties  (continued). 


Oxfordshire  (continued). 


Height  of 

Bain-gauge 

above 

Ground 

Sea-level.... 

January...., 
February  ., 
March    .... 

April , 

May    , 

June  

July   

August   

September  .< 

October 

November  .. 
December  .. 

Totals 


Badcliffe 

Observatory, 

Oxford. 


24  ft.  0  in. 
234a 


1862.    1863. 


Banbury. 


7  ft.  0  in. 
345  ft. 


1862.    1863. 


Northampton. 


Althorp 
House. 


Welling- 
borough. 


3  ft.  4  in. 
310  ft. 


1862.    1863. 


Oft  2  in. 


1862.    1863. 


Hunts. 


Tetworth 
Hall. 


Oft.  6  in. 


1862.    1863. 


Bbdfoid. 


RToourn. 


W< 


Oft  8  in. 
460ft 


1862.    186a 


214 
•24 

43* 

r88 

309 

2*20 
I-58 

*33 

2*OZ 

2-68 

72 

1*20 


*3'39 


in. 
268 

#53 

56 
113 

•86 
2-84 

54 

2'20 
23I 
2*36 

•80 


2*32 
•28 

4'22 

i-88 
331 
3*3* 
2*29 
152 

337 

273 

"74 
**53 


273 

*5* 
•69 

1*04 
•84 

4-64 

'5* 

2*2 1 

2-57 
1*98 
*'38 
1-63 


in. 
2*62 

'33 
3*40 
140 
2*96 
231 
245 
i*6 1 
2-47 
2*65 

•77 
124 


in. 
2*21 
•22 

44 
103 

•20 
348 

'5* 

2*02 
197 
I-65 
2*05 
119 


2'2I 
*57 

372 


18*25     27*51     21*15     *4'ai     x^*97    *7*oo|  17*63  1  21*89 


3.3b 


2*oO  J 
2*71  I 

a'5a 
3*ao  J 
2*36  . 

•96 
'•37 


m. 

2*40 

•30 

63 

113 

•47 
266 

•61 
181 

2'20 

2*30 

2*17 

•95 


in. 

1*34 

•31 

**55 
2*05 

2*20 
2*OI 
1*69 

197 

218 

3*10 
115 
""34 


2-35 
33 
75 
•83 

2*69 

2*09 

*75 

«*75 
235 

78 


1894 


in. 
i'59 
35 

2*06 
3*20 

2-57 
1-98 
2*36 
*'47 
*-*5 

1*63 


2652 


in. 
**5 

'54 
75 

i'34 
75 

2*62 

'73 

rn 
217 

27° 

114 


u'h 


Division  IV. — Eastern  Counties  (continued). 

Essex  {continued). 

Suffolk. 

Norfolk. 

Height  of 

Bain-gauge 

above 

Ground 

Sea-level 

Booking, 

Braintrce. 

Ashdon 
Linton. 

Ghnmdisburgh. 

Culford,  Bury 
St  Edmunds. 

Diss. 

Coesey,  nor 
Norwich.   1 

3  ft.  0  in. 
200  ft? 

1  ft  0  in. 
300  ft. 

4  ft.  1  in. 

1  ft.  2  in. 

Oft  6 in. 
110  ft. 

lftOin.    j 

_i 

1802. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

186a } 

January ...... 

February    . . . 

March    

April 

in. 
199 

V 
2  04 

2*30 

2*09 

2*09 

1*62 

3*26 

152 

343 
123 
139 

in. 
*74 

•89 
•83 
73 
3*3* 
•64 

,-45 
2*62 
279 
**33 
*97 

in. 
139 

'35 
2*29 
244 
288 
152 
1 -94 
2*62 
123 
304 
1*29 
i"34 

in. 
a'45 

•37, 
*97 
7» 
•68 
3*23 

51 

2*57 
251 
2*09 
258 
117 

in. 
183 
•62 
3*26 
2*17 
2*85 
2*18 
146 
2*62 
2*03 

2*21 
1*41 

.    1*97 

in. 
2*29 

'4' 

•70 

•64 
*79 

37» 
79 

125 

a"34 

2*26 

224 

*93 

in. 

2*1 0 

41 
2*40 
141 
*'44 
3*5 

2'2Q 
2*27 

r4i 
2*62 
x"33 
'94 

in. 
2*36 
*5a 
«3 

•72 

99 
2*69 

•76 
1*91 
299 
2*67 
275 

1'20 

in. 

i'45 

•60 

2*80 

1-30 

2*30 
3*00 
1*30 
2-13 

175 

2*50 

*'54 
258 

in. 
170 
•40 

7° 

•80 

^30 

2*40 

70 

I'OO 

2*00 

3*00 

2*30 

•90 

in. 

l*IO 

•40 
416 

95 

271 

1-86 

1*03 

223 

*7* 
2*51 
v$% 

2*01 

in.    1 
a'37) 
•4-5  [ 

•9g 

73 
2*94 

74 
r9* 
1*57 
»*»7 
1*94 
109 

May 

June  

July    

.    j    • 

August  

September ... 

October 

November  ... 
Beoemb  r  ... 

Totals 

2414 

1972 

2253 

1984 

24*61 

1836 

2378 

2039  | 

23*25 

17*20 

2^*26 

1801 

Digitized  by  LjOOQIC 
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Division  III. — South  Midland  Counties 
(continued). 

Division  IV. — Eastern  Counties. 

Bedford 
(continued). 

Cambridge. 

Sun. 

Bedford. 

Cambridge. 

Wisbech 
Observatory. 

Mid-level 

Sluice, 
Wisbech. 

Epping. 

Dorwards 
Hall,  Witham. 

Dunmow. 

3ft.  6  is. 
112  ft. 

4  ft  0  in. 
46ft 

Oft  6 in. 
10  ft. 

4ft0in. 
16  ft 

6  ft  0  in. 
360  ft. 

2ft0in. 
20  ft.  . 

0  ft.  6  in. 
234  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

,1862. 

1863. 

1862. 

1863. 

in. 
»39 

3H 
r*3 
*93 
170 
167 

i*77 
215 
2*02 

9* 
114 

in. 

2X>8 

*35 

■11 

•62 

a*  17 
•46 
2*29 
243 
r8o 

96  t 

in. 
1*32 

'37 
2-84 
2*29 
270 

2*22 

r88 
331 
219 
2*26 
113 
129 

in* 

2*12 

•33 

I3 
•84 

75 
242 
1*09 

2*22 
2*l6 
I?9 
2-65 

72 

in. 
142 

5* 
3*02 
1*09 
1-98 

187 

2*09 
1-97 
272 
r6 1 
1-51 
1*50 

in. 
1*96 
•36 

79 
1*04 

'97 

3-09 

•67 

**43 
2*13 

2'6l 

2*50 
•81 

in. 

1*64 

•46 

243 

131 

175 
150 
249 
280 
3*88 
1*90 
149 
161 

in. 

2*20 
"H 
'79 

173 

I*20 

3*94 

•58 

272 

2*59 

2*6 1 

278 

•85 

in. 
1-64 

3^5 

2*IO 
3*32 

245 
I  96 

225 

2*60 
2*87 

1*62 

in. 
*74 
45 
1*06 

•50 
1*24 

375 

43 

**55 

287 

»75 
2*06 

•85 

in. 
1*69 

•37 
2*76 
2*q8 

l*OI 
.2*20 
1*31 
2*21 

I#59 
3*10 

I'OO 

146 

in. 
2*11 
•36 

1*01 

•66 

78 

3*27 

•62 

1*02 

2*88 

1-81 

198 

•«3 

in. 
*'93 

*5 
3*25 

2*22 
2*23 
2*IO 
178 
2*25 

r4» 
275 
J*45 

1*12 

in. 

218 
•16 
•40 

•65 
•80 

3*55 
•70 
1*80 
2*82 
185 

2*O0 
114 

10-95 

1675 

23*86 

l8'I2 

21*30 

1936 

23*26 

2213 

25*86 

19*25 

21*78 

*7'33 

22'8l 

l8'05 

Division  IT. — Eastern 
Counties  {continued). 

Division  V. — South-  Western  Co 

UNTIES. 

Norfolk  (continued). 

Wiltshire. 

Egmere* 
Fakenham. 

Holkham. 

Alderbury, 
Salisbury. 

Baverstock. 

Longbridge, 
DeverilX. 

Marlborough. 

Castle  House, 
Calne. 

4  ft.  0  in. 

OftOin. 

1  ft.  0  in. 

3  ft. 

Oin. 

1ft  Oin. 

4ft0in. 

0  ft  11  in. 

150  ft. 

39  ft 

300  ft 

400  ft? 

600  ft? 

251ft 

1802. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

186a 

1862. 

1863. 

1862. 

1863. 

1  in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

1-05 

1*93 

1-14 

215 

2*40 

4*30 

3'*5 

380 

3'i8 

4#53 

3*65 

•69 

3*35 

2*92 

1      7* 

'47 

•50 

'43 

'49 

•85 

•40 

•90 

78 

1*89 

*5» 

•47 

7* 

1    3#49 

•89 

328 

•80 

4*61 

73 

4'35 

1*05 

5*54 

•40 

4*3» 

77 

4*9° 

•90 

I    182 

128 

i*37 

i'45 

2'l8 

115 

1 '80 

•90 

3*22 

1*68 

*75 

r38 

3*02 

1*51 

,    2*30 

*53 

2*50 

70 

2*85 

144 

5*00 

175 

475 

3*16 

375 

177 

4*02 

i-*5 

2*03 

2*84 

205 

2*60 

198 

4*44 

2*60 

5*30 

286 

8*07 

2*97 

4*06 

3-18 

4*35 

1*96 

*4» 

'75 

•62 

1*90 

•81 

I'OO 

113 

[2*12 

f  2*OI 

1 170 

I'OO 

2*76 

76 

3*16 

1*70 

3**5 

170 

167 

2*35 

125 

3-50 

3-n 

373 

2*00 

3*01 

»'34 

224 

i*6o 

i'95 

1*26 

3*38 

2*IO 

3*55 

2*46 

7*07 

i*6i 

3'47 

2-1 6 

3*00 

r*3 

163 

2*08 

2*58 

4*86 

356 

4*30 

4*20 

6*68 

3*39 

494 

4-42 

4*66 

3'54 

1*37 

2-13 

1*50 

215 

•80 

"*47 

•55 

1*85 

1*23 

2*12 

1*04 

2*32 

•89 

2*31 

1*85 

1*08 

170 

l*IO 

z*8o 

2*32 

2*25 

2-65 

375 

354 

i'97 

1*68 

1*86 

1*22 

*r9» 

18*24 

22*72 

1823 

26*80 

26*80 

30-30 

30-45 

38-69 

37*97 

31*22 

28*84 

33*27 

25*88 
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ENGLAND  AND  WALES. 


Division  V. — South- Westebn  Counties  (continued). 

Wiltshire  (continued). 

Dorsetshire. 

Height  of 

Bain-gauge 

above 

Ground 

Sea-level 

Badminton. 

Portland. 

Encombe, 
Wareham. 

Little  Bridy. 

Bridport. 

Ford  Abbey, 
Chard. 

0  ft.  10  in. 

2  ft.  0  in. 
52  ft. 

Oft.  6 in. 
160  ft. 

0  ft.  4  in. 
348  ft. 

0  ft.  11  in. 
85  ft. 

0ft8in- 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 1  1862. 

1863. 

1862. 

186a 

January 

February   ... 

March    

April 

in. 
3-09 
#45 
375 
2'8o 
4'82 

3*°3 
176 

3-67 

511 

•82 

170 

in. 

3*08 

"74 

'93 

1-92 

1*84 

5-21 

*54 

3'8i 

3'37 

4*88 

2*62 

174 

in. 
1*51 
•92 
4*43 
175 
3-ii 

J'45 
182 

I'02 

166 
5'i8 

1*12 

2'25 

in. 

3*4* 
ro2 
1*69 
>*33 

i'53 

3*59 

•67 

2*66 

3*50 
393 
2*23 

*"55 

in. 
2*80 
i*o8 
6*10 

*'45 
386 
1*65 
2  16 

2*lO 
I-85 
5*98 
I'5I 

3*5 

in. 

4*95 

1*27 

188 

'94 

3*22 

5-20 
I -co 

470 

3*85 
753 

356 
310 

in. 

3'21 

1*15 
6*40 
2*80 

318 
238 

266 
161 
213 
665 

1*22 
3*83 

in. 
5-84 
1*09 
*'55 
i'59 
2*30 
4*06 
*97 
5*H 
419 

5*59 
**44 
286 

in. 
275 
105 

5*35 
272 
2'8o 

2*28 
2'24 
1*64 
176 

5'5<> 

I"02 

3*oi 

in. 
392 
115 
2*19 
132 
1*84 
4*07 
•72 

3*4* 
414 
6*17 
218 
278 

in. 
309 
109 
7*22 
3*13 

**95 
2'87 
2*59 
34« 
3*3» 
5*3 
115 
2*60 

in. 

2*20' 
1*69 

179 

May   

June  

5*21 

July  ......... 

l& 

VIUJ          ......... 

August  

September... 

October 

November  ... 
December  ... 

374 

3*37 
674 
3'*4 

217 

Totals 

33'H 

30*68 

26*22 

28*12 

3479 

41-20 

37-22 

38*62 

32*12 

33*90 

377* 

*»( 

Division  V. — South- Westekn  Counties  (continued). 

Devonshire  (continued). 

Height  of 

Bain-gauge 

above 

Ground 

Sea-level 

Edgecumbe, 
Milton  Abbot. 

Dawlish. 

St.  Leonards, 
Exeter. 

Broadhem- 
bury. 

Hayne, 
Tiverton. 

Meshaw 

Kectory, 

S.  Molton. 

Oft.  8  in. 

0  ft.  8  in. 
62  ft. 

0  ft.  3  in. 
140  ft, 

2  ft.  4.  in. 
600  ft. 

0  ft.  3  in. 
400  ft. 

0ft.6in. 
472  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

January 

February   ... 

March    

April 

in. 

3*43 
1  82 

4*35 
3*54 
2*50 

5**4 
468 
5*28 

4'3* 
7*88 
2-78 
6*ao 

in. 
4*70 

2*IO 
2*90 

2-35 

114 

2*1 8 

2*85 

4-15 
5*12 
7-60 

5'55 
1*32 

in. 

*43 
117 

49* 
3'3o 
181 
2*98 

''53 
2-13 
2*30 

s# 

279 

in. 
456 
•86 
2*63 
165 
1*25 

3*93 
1-24 

3*24 
2*95 
5*10 

2*21 
2*62 

in. 
292 
1-05 

4*59 
299 

184 
271 
215 
2*19 
279 

493 

•84 

2*40 

in. 
411 

58 
271 
1*69 

I#34 
369 
1*09 
3*16 
2*51 
664 
2*57 
2*06 

in. 
3*26 

I*IO 

5x7 

3'5 
2*68 

1    346 
2-83 
2*57 
357 
518 

1*12 

278 

in. 
4*97 
77 
2*14 

2*11 
2*07 
4*92 
76 
39O 
323 
5*92 
2*89 

i'6o 

in. 
322 
2*58 

5*33 
338 
2*63 
366 

377 
197 
3*76 
680 
2*42 
3-20 

in. 
5-08 
131 
2*42 
1*96 
2*04 
4*46 
125 
2*69 
412 
7*02 

409 

2*50 

in. 
436 

3*1.6 
3'67 
2*87 
4*4* 
4*45 
286 

4*57 
810 
173 
389 

in. 

474 
170 

2*4* 

1*10 

1*95 
5.46 

75 
3'45 

P4 

6*07 

4-H 

319 

May   

June  

July  

August  

September ... 

October 

November  ... 
December  ... 

Totals 

52*02 1  41*96 

32*16 

3**4 

31*40 

32*15 

3677 

35**8 

42-72 

3894 

45-02 
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Division  V. — Sottth-Wkstben  Counties  (continued). 

Devonshire. 

Saltram 
Gardens, 
Plymouth. 

TorrhilL, 
Ivy  Bridge. 

Goodamoor, 
Plympton. 

Lee  Moor. 

Highwick, 
Newton 
Bushel. 

Dartmoor 
Prison. 

Westbrook, 
Teignmouth. 

Oft.  din. 

0  ft.  4  in. 

0  ft.  2  in. 

0  ft.  2  in. 

1  ft.  6  in. 

0  ft.  2  in. 

Oft.  3  in. 

96  ft. 

240  ft. 

580  ft. 

900  ft.? 

250  ft.? 

1400  ft. 

50  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

5'2I 

4*44 

520 

5*5° 

661 

6*92 

7-«5 

796 

3-69 

5*»5 

9-50 

10-31 

272 

416 

3-30 

163 

1*69 

1-86 

1*96 

2-59 

2*20 

2-66 

136 

1-44 

287 

3*47 

1*30 

1-39 

5'53 

295 

7'4« 

266 

8-05 

2-83 

9-50 

3*60 

6-37 

*'57 

12-33 

475 

5*9 

3-38 

3*4' 

2*22 

4*49 

i*94 

512 

6*03 

3*o3 

3*47 

2*OI 

8*21 

4'3> 

2*88 

1-94 

225 

225 

2-94 

3-28 

3-36 

3-50 

3*47 

3'97 

*"45 

2*49 

57' 

4*8 1 

2*34 

>47 

3*o5 

4-50 

3*88 

374 

4*3* 

648 

480 

6*S5 

363 

3*23 

8-8i 

8*33 

374 

416 

364 

1*48 

3-84 

146 

5*39 

1-86 

5-84 

1*93 

2-21 

1*46 

7'54 

i-8o 

1*85 

149 

2-33 

4'i7 

2-86 

4-19 

3*67 

5*20 

486 

546 

2-53 

3-1 8 

r»5 

773 

1*87 

339 

5*08 

491 

4-84 

5-36 

568 

6-98 

660 

7«3 

3'4* 

3**4 

7*»5 

9-04 

**57 

2*36 

7-65 

7*95 

7*35 

606 

10*64 

8*33 

12*40 

8-84 

7-20 

634 

15*06 

10*91 

615 

6-5* 

1*67 

3*3 

179 

3*9° 

2'JO 

470 

*'55 

5*22 

106 

2*88 

293 

809 

•83 

266 

3*80 

395 

4''3 

4*3' 

6*24 

5-85 

8-47 

1'20 

3-06 

3*30 

10-55 

8-59 

3-17 

»'45 

46-92 

4368 

5049 

44-26 

63-14 

58-80 

74'57 

6r55 

4045 

37-29 

98-51 

82*14 

3461 

35*37 

Divi&ion  V. — South- Wbstkkn  Couotjes  (continued). 

Devonshire  {continued). 

Cornwall. 

Castle  Hill, 
S.  Molten. 

Barnstaple. 

Helstone. 

Penzance. 

Tehidv  Park, 
Kedruth. 

Royal  Institu- 
tion, Trnro. 

Newquay. 

3  ft.  0  in. 

0  ft.  6  in. 

5  ft.  0  in. 

3  ft.  0  in. 

0  ft.  0  in. 

40  ft.  0  in. 

3  ft.  0  in. 

150  ft. 

31ft. 

115  ft. 

94  ft. 

100  ft. 

56  ft. 

90  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in. 

in. 

in. 

in. 

1   in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

385 

4*95 

365 

424 

:    3*85 

3*35 

4*99 

4'43 

445 

5*45 

5*10 

5*02 

4*34 

4*12 

1-14 

1 '80 

*95 

1  28 

1     in 

1*37 

213 

1*48 

2*IO 

1*50 

151 

i'ii 

i*35 

1-27 

3*87 

223 

4*06 

1-93 

I    4-81 

273 

5*06 

3*29 

4*13 

3'©4 

5*07 

**57 

37* 

2*1 8 

3-65 

199 

3*28 

i*88 

2-63 

152 

2-91 

1*60 

2*83 

•04 

244 

163 

2*31 

'"47 

3*5i 

2*20 

351 

J75 

2*33 

2*70 

199 

2-16 

2-50 

2-52 

287 

2*40 

253 

215 

428 

6-6o 

4*14 

5*65 

3*10 

4-48 

326 

429 

388 

4-50 

361 

4'37 

3-21 

510 

4*35 

I'I2 

3*00 

79 

2*90 

175 

3'59 

1-44 

3*35 

I'lO 

3*01 

1*58 

2-93 

133 

373 

460 

379 

4-09 

;   183 

3-96 

i*8i 

391 

3*30 

2*50 

2*04 

4*01 

2*00 

3*88 

5*03 

6*8i 

3-89 

661 

4J3 

V58 

3'47 

4-09 

4*07 

385 

4*69 

4*45 

3*35 

3-68 

865 

5-87 

6-90 

4-64 

5*07 

3*59 

683 

3*36 

6*30 

4-60 

634 

5*i3 

6*30 

500 

2*08 

634 

2-53 

4-48 

rs* 

3-.6 

4*05 

375 

3*80 

3*68 

3*82 

3*82 

2*52 

3*3« 

47* 

3*8i 

398 

283 

3*16 

377 

4*55 

4*20 

4*99 

4*10 

4*»5 

4-19 

4*06 

391 

48*86 

4832 

4378 

40-17 

38-43 

3596 

44*64 

38*00 

457o 

36*88 

44'65 

40*28 

3862 

37-40 

Digitized  by  VjOOQ  lc 


886 
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Division  V. — South- Wester*  Counties  (continued). 

i 
Corhwall  (continued).                                                               t\ 

Height  of 

Bain-gauge 

above 

Ground 

Sea-level 

Tideford, 
St  German's. 

Bodmin. 

Warleggan,  '   ^h*™* 
_~   ,  °p     *  1       House. 

Bodmm'      jWadebridge. 

Boseoarrook, 
Port  Isaac 

Camelferd. 

1 

0  ft.  4  in. 
75  ft.? 

2  ft.  0  in. 
325  ft. 

3  ft.  0  in.    1     3  ft.  6  in. 
800  ft.       |       303  ft. 

3ft.0in. 
210  ft. 

3  ft.  6  in. 
580ft 

1 

1862. 

1863. 

1862.  |  1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

186S. 

1862. 

18(3. 

January 

February   ... 

March    

April 

in. 
5*°4 
i'37 
5*34 
311 
r65 
3*95 
»'57 
2*66 

4'95 

7*37 

1-82 

4*06 

in. 

470 

3-00 

2'02 
174 

3*41 
i'53 
3'47 
5**5 
4*82 

*'95 
3*99 

in. 

5'5* 
r86 

5*63 
2*65 

in. 

4'35 
115 

3*5' 
i*6o 

in. 
5*9 1 

i'43 

6'20 

3-00 
4-00 
4*5' 
4'57 
2-98 
564 
89* 
2*26 
6*19 

in. 

5*54 
1 '40 
3-89 
2*30 
3-02 

4*47 
1*64 

in. 
359 
1*45 
3'3» 
*79 
2-68 
4*22 

in. 

459 
177 
i*97 
i'93 
1-85 

4*5' 
r4i 
5-29 
4*01 
5*56 
37i 
3-82 

in. 
4-30 
1*48 
3-06 
2*96 
279 
4*08 
2*60 
242 

49  * 
7-13 
2-32 
422 

in. 
396 

*'43 
2-18 
x*8z 
2-31 

498 
1-39 
488 

3*97 
6»o8 

3-67 

3*47 

in* 

5*7 
1*99 

54« 
444 
a'99 
576 

236 
6*42 
846 

2*22 

5-66 

in. 

446 

ri7 

3*10 
213 

M*y    

273 1     1*96 
4*59       4*66 

2-88 

June  

6*34 

July    

3'34 
2-38 

4*45 
6*88 
213 

5-20 

1-39 
4'49 

477 
675 

4'S' 
411 

2*8c 

1*19 

August   

September... 

October 

November  ... 
December  ... 

451 1     261 
5*97 '     4*6* 
821 1     665 
6*8 1       2*07 
6*i6 1     4*13 

5*. 

4*99, 

5*7  1 

Totals 

43'«9 

37'99 

47*36 

4*#35 

5  5-6 1 

53-92  j  41-04 

40-42 

4227 

4014 

54*3 

50*5* 

Division  VI. — West  Midlaed  Couetieb.                                     , 

Gloucestbb. 

Sheopshiii. 

Height  of 

Bain-gauge 

above 

Ground 

Sea-level 

Bristol, 
Park-row. 

Clifton. 

Cirencester. 

Quedgeloy. 

The  Spa, 
Gloucester. 

J 

West  Lodgci 
Leominster.  ( 

1 

6  ft.  0  in. 
140  ft. 

0  ft.  6  in. 
192  ft. 

1  ft.  2  in. 
446  ft. 

0  ft.  10  in. 
100  ft. 

3  a  6  in. 
50  ft. 

1  ft.  6  in. 
229ft      j 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

January 

February    ... 

March    

April  ......... 

in. 
2-86 

*53 
4*88 

2*97 
3-24 
2*64 
2-44 
r42 
2*36 
502 
1-4* 

2*11 

in. 
3-88 
•92 

1*62 
2*29 
436 

*45 
4*08 
3-28 
4-92 
2*98 
1-17 

in. 
3*10 

•41 
4-50 

3*13 
3-36 
273 
2-53 

>'45 
2-39 

57* 
147 
1*98 

in. 
4-09 
•81 

•«3 
189 
2*25 
4-65 

yll 

3'58 
5-20 

2*00 
1-67 

in. 
270 
•35 
47° 
2*22 

3*95 

297 
2'o8 

2-25 

3-87 
4-72 

'55 

2*1 0 

in. 

3*3o 
72 
1-25 
1*23 
140 
5-32 

3-65 
3-00 
375 

2*  IO 

«73 

in. 
2*64 

•*5 
370 

2-51 
3-89 

375 
1-97 
138 
3-i6 
4*>3 
78 
i'8o 

in. 
2*62 

70 
70 
1-17 

•94 
5-20 

•44 
367 

**49 

3-08 

roo 

•83 

in. 
2*32 

"22 

*'95 

2'II 

3'33 
3-5* 
1*64 
151 
3*10 
3-85 
•72 
r6o 

in. 
2-15 

•58 
•56 
1-13 

•85 
3-96 

•36 
279 

2*11 

2-98 

I-87 

72 

in. 

3-<>7 

3-56 
2-34 
3-84 
198 
2*29 
1-48 
3*68 
3*59 
•85 
1*96 

in.    ! 
2-87 ! 

•68  ;| 

**i 

i*3°  1 

fill 
■71 
i'45 
3-if 
3*93 
177 ' 

May    

June 

July    

"   v    ......... 

August   

September... 

October 

November  ... 
December  ... 

Totals 

3»*95 

30-89 

32-87 

32*26 

3246 

27-95 

29-96 

*374 

2686 

20*06 

29-09 

aai5l 
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Division  V. — South- Wsbiebn  Co 

Tnmss  (continued). 

Somerset. 

Taunton. 

Long  Sutton, 

Street, 

Sidoot, 

Sherborne 

Batheaston. 

Brislington, 

Langport. 

Glastonbury. 

Axbridge. 

Reservoir, 

Bristol 

1  ft.  6  in. 

0  ft.  7  in. 

lftOin. 

6  ft.  0  in. 

5  ft.  0  in. 

2  ft.  0  in. 

2  ft.  0  in. 

38  ft. 

170  ft.? 

100  ft. 

250  ft. 

360  ft. 

226  ft. 

181ft. 

1062. 

1853. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in* 

in. 

in. 

2-34 

3*97 

**55 

3-50 

311 

3*8o 

214 

34* 

3-3° 

4*29 

2*90 

256 

3*4* 

3*50 

•66 

'53 

•64 

'5* 

'59 

•56 

•53 

7* 

I '07 

1*43 

•35 

•57 

Z35 

•70 

4»5 

i'43 

3-98 

1*26 

3*6 1 

i#54 

4*66 

132 

4*56 

117 

3'9i 

•90 

6*90 

1-07 

274 

I>2 

2-85 

1*48 

2*98 

2*02 

4*07 

2*OI 

3  68 

2*03 

2*85 

1*00 

3*36 

190 

2*65 

179 

2-86 

1*11 

3*35 

173 

2*75 

261 

4*63 

2*59 

386 

1*84 

3*57 

i*97 

2*07 

396 

2*36 

5'39 

3*66 

4*43 

2*60 

4*9 1 

3'45 

477 

3*21 

4*62 

2*69 

4*03 

1-88 

*S4 

2-47 

•9* 

»'53 

•50 

4-09 

*5* 

419 

•5* 

2*69 

•49 

2*40 

*3* 

2*22 

414 

1-95 

3'88 

171 

404 

2*01 

4*41 

r6o 

3*55 

•87 

2*72 

r64 

4*20 

1*95 

2*46 

2*22 

274 

3-13 

382 

362 

5*62 

313 

444 

3-05 

3*54 

2*22 

405 

396 

4'4i 

377 

5*67 

4-46 

555 

5*63 

5**7 

5-66 

677 

364 

33* 

5*62 

4*92 

**5 

2*51 

•63 

2*53 

1*02 

**55 

131 

2*65 

1-38 

366 

73 

2*34 

152 

2*64 

r8S 

r38 

1*94 

1*42 

2*07 

1*64 

177 

*97 

282 

175 

i*55 

•96 

2*25 

162 

|  *7*3* 

2854 

28*22 

30-42 

32*22 

32*18 

3518 

3439 

39*55 

3^97 

29*61 

2546 

35*94 

30-92 

! 
i 

Division  VI. — West  Midlam)  Cototxbs  (eont 

intted) 

1 

Shropshire  {continued). 

Stafford.    ' 

Worcester. 

Cleobury 

Haughton 
Hall,  Shifoall. 

Highfleld, 

Hengoed, 

|    Wrottealey    | 

North  wick 

West  Malvern. 

Mortimer. 

i 

Shrewsbury. 

Oswestry. 

I  Observatory. 

Park. 

1     0  ft.  0  in. 

4  ft.  6  in. 

5  ft.  6  in. 

6  ft.  0  in. 

j     OftOin. 

1  ft.  0  in. 

1  ft.  3  in. 

60C 

>ft.? 

450  ft. 

200  ft. 

471  ft 

!       531  ft. 

900  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

j  1862. 

1863.1 

1862. 

1863. 

1862. 

1863. 

I  in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

1 
in.     1 

in. 

in. 

in. 

in. 

2-90 

2*47 

199 

218 

i*95 

2*88 

2*67 

5-27 

1      2'00 

2*01 

1  "97 

3*45 

2*H 

2*99 

.      '39 

•54 

•'9 

'44 

•26 

•40 

•38 

•89 

i       '4* 

T\ 

I*20 

•55 

*'39 

•66 

1    3-81 

'91 

2'6o 

1-03 

252 

•85 

376 

152 

1     3*44 

•*3 

4*67 

•67 

430 

1*25 

!    **35 

1*09 

2-08 

72 

1*75 

1*44 

2*92 

1*40 

2*50 

I'OO 

**55 

•72 

276 

131 

1    376 

7* 

414 

1-27 

4«3 

I*0| 

436 

*tl 

1-59 

.     3*4 

'11 

476 

•68 

405 

,      -82 

1    2**3 

4*55 

*73 

3'67 

193 

286 

2-89 

1     i*53 

486  j 

3*4i 

4*^3 

2*47 

4*87 

1    2*42 

•88 

2*27 

116 

1*65 

1-50 

2*52 

1-28 

|     '75 

123 

233 

7* 

2*21 

*9* 

1    lo4 

2*12 

2-8*- 

2*29 

308 

2*30 

2*78 

2*91 

«*94 

2*69  j 

1*89 

2*06 

I83 

364 

»    3*21 

379 

*75 

3*o5 

2*72 

3*56 

3*45 

3*67 

3*6 1 

326  ' 

2*07 

2*6o 

4*34 

3*17 

|    3**° 

3*»4 

294 

284 

3*5 

3*59 

440 

4*9° 

288 

3*4 

293 

3-91 

3*»3 

5'*5 

1      .93 

2-02 

64 

182 

i*35 

2*29 

*'43 

215 

*99 

**47| 

I'OO 

2*70 

•90 

**35 

169 

ll8 

152 

74 

132 

124 

3*08 

185 

1*97 

io5, 

142 

1*05 

170 

I'OO 

(  *«*3 

23'5© 

2570 

21*21 

26*51 

*5*44 

3468 

3032 

26*93 

2386  | 

30*20 

23*80 

31*89 

28-23 
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Division  VI. — West  Midland  Counties  {continued). 

Worcester  {continued). 

WARWICKSHIRE. 

Height  of 

Bain-gauge 

above 

Ground 

Sea-level 

Lark  Hill, 
Worcester. 

Orleton, 
Tenbury. 

Leamington. 

Bugby. 

Edgbaston. 

Birmingham. 

1  ft.  0  in. 
140  ft 

0  ft.  9  in. 
200  ft 

0  ft.  8  in. 
195  ft 

2  a  4  in. 
315  ft. 

1  ft.6in. 
610  ft 

Oft.  lOin. 
340  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862.    1863. 

1862. 

1863. 

1862. 

1863. 

January 

February    ... 

March    

April  

in. 
2*66 

4-02 

204 

544 
2-15 
1*89 

2"OI 

375 

3*49 
•81 

»'59 

in. 
2*92 

•72 
•72 

1-24 
•62 

373 

•65 
346 

3-07 

332 
2*25 
no 

in. 

3*33 
•66 
4-i6 
3*«7 
4*54 
2*30 
224 

2-27 
4*22 

4*  H 

1*20 

2*08 

in.     | 
3-48l 

•Sij 

I'ai 

•9^ 
4-66 
•861 

2-57' 

3*97  | 

409  1 
252 

«'47J 

in. 
2-54 
63 
3-25 
i*6» 
3-82 
331 
2-14 
2*06 
3*06 
258 
•70 
r38 

in. 
2*60 

•45 
•67 
1*46 

•5* 
4*88 

•57 
2-44 
2*26 
2*90 
2-28 

•80 

in. 
2*29 

3-58 
r56 
234 

3*3* 
1 '89 
1*90 
3-28 
*'59 
75 
1*30 

in. 

2*07 
•45 
•3* 

141 

•44 

3-72 

•66 

2'02 
2*23 
213 

1-97 
no 

in. 

3#49 

•83 

464 

2*47 
386 
252 
2*08 

185 

4'5- 

363 

•85 

2*13 

in. 

3*08 
*57 
•92 

I'OO 

•65 
3-96 

•98 
2*93 
2*86 
378 

a#54 
1*48 

in. 

3£ 

444 
218 

377 
2*23 

2*11 

171 

501 

311 

•88 

2*05 

in. 

312 
*5» 
*9* 
-96 

•P 
4-21 

33* 
**33 
3*95 
*15 
128 

May    

June  

July    

August   

September ... 

October 

November  ... 
December  ... 

Totals 

30*44 

2380 

34-31 

27-67 

27*09    21*82 

2519 

18*51 

3286 

H'75 

31-27 

2456 

Division  VEL — North  Midland  Couwties  (continued). 

Lincolnshire  (continued). 

Height  of 

Bain-gauge 

above 

Ground  

Sea-level 

Boston. 

South  Kyme, 
Sleaford. 

Stubton, 
Newark. 

Lincoln. 

Market 

tRasen- 
6  in. 

Gainsborough. 

4  ft.  0  in. 
20  ft. 

0  ft.  0  in. 
9  ft. 

5  ft.  0  in. 

3  ft.  6  in. 
26  ft. 

3ft. 
10C 

3ft6in. 
76  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

January 

February    ... 

March    

April 

in. 
''54 
•39 

3*22 

i-3o 

2*06 

1*98 

2*22 

r70 

1*47 

1*84 

•86 

""35 

in. 
2*25 

•33 

•83 
1*30 

7* 
175 

•60 

2-75 
1*90 

2*47 

*"45 

•95 

in. 
i*6o 
•54 
3*55 
141 
171 
.  171 
1*49 
i*68 

2*21 
2*09 

'9* 

'•54 

in. 
2-6 1 

•27 

•63 

1-30 

7i 
1*91 

71 
161 
1*49 
2-37 
2*06 

•80 

in. 
1*46 
•36 
3*86 

2*1 0 
2*27 
1*36 

n8 
»*45 
3*»3 
2-47 
105 
128 

in. 
2*40 

'33 
•66 

1*28 
•63 

3-32 

73 
2*26 
2-37 
231 
2-51 

'95 

in. 
1*09 

*54 
2*46 

i*55 
275 
156 
i*8i 

2*11 
272 
171 
•89 
1*12 

in. 
1*49 
•n 

•59 
•92 

'4* 
2*36 

1*02 
2*09 
2*56 

**34 

178 

•96 

in. 
r58 
•92 
2*72 
176 
1-82 
179 
1-83 
129 
2*98 
177 

I'OI 

1*84 

in. 

»'43 

•42 

1*09 

% 

178 

•94 
178 

**54 

2*02 
177 
7« 

in. 
"97 
•91 
3'°4 
117 
2-66 
1-29 
1-83 
125 

4"47 

1-97 

72 

1*08 

in. 
2*09 

"22 

•55 

•66 

May   

•*■  ' 

June  

41 
2-42 

178 
a-86 

2*02 
2*36 
178 

»"37 

July    

August  

September... 

October 

November  ... 
December  ... 

Totals 

19*93 

18*29 

20-45 

1647 

2297 

1975 

20'3I 

1664 

21*31 

1673 

21*36 

18*52 
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1 

Division  VII.- 

—North  Midland  Counties. 

LbICBSTIRSHIRB 

• 

LlHCOLNSHIRE. 

Wigston 
Orange, 
Leicester. 

Leicester. 

Thornton 
Reservoir. 

Waltham 
Rectory. 

Belvoir  Castle. 

Greatford 

Hall, 
Stamford. 

Grantham. 

Oft.  6  in. 

1  ft.  6  in. 

2  ft.  8  in. 

4ft.0in. 

0  ft.  8  in. 

0  ft.  9  in. 

0  ft.  6  in. 

220  ft. 

220  ft.? 

540  ft.? 

237  ft. 

179  ft. 

1802. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

2*27 

2-88 

2*25 

2*90 

2-24 

2*90 

170 

2*76 

1-65 

270 

1-59 

2'27 

1*62 

*#54 

'53 

•48 

•69 

•45 

•62 

*35 

•50 

*47 

•42 

•26 

'53 

•30 

•4* 

•23 

3*3  « 

-63 

3*22 

•64 

3-40 

•61 

3*01 

•54 

3-20 

•58 

3-30 

•36 

3'55 

•61 

1*90 

1-72 

187 

r59 

199 

r56 

i'57 

1-25 

159 

i'ii 

1*09 

I*04 

i*33 

•«5 

3-30 

•47 

3'22 

•7* 

3'35 

*47 

301 

•60 

288 

'54 

224 

•73 

2*12 

•62 

*'H 

3*59 

2*29 

3#54 

2-65 

3-64 

224 

*77 

2-09 

270 

2*IO 

2-48 

176 

2'59 

r98 

•74 

2-54 

•87 

2*25 

91 

1-95 

•62 

182 

•93 

1*62 

•89 

131 

•76 

2-49 

2-41 

*'54 

2*48 

1*64 

*'43 

183 

179 

277 

158 

I'92 

1-39 

2*06 

i-oo 

2-94 

263 

2*90 

2-49 

4*5* 

*#35 

3*00 

2*40 

2'52 

2*52 

2'05 

172 

2-84 

199 

291 

3-07 

**97 

3-84 

*74 

275 

272 

**55 

2-08 

2*63 

2*06 

2*42 

2*22 

2*39 

•90 

2*04 

'25 

1-67 

1*84 

2*8 1 

*93 

276 

•92 

2-40 

•97 

2*11 

1-02 

*'37 

165 

i'ii 

180 

1*09 

I'2I 

*'49 

•88 

1-34        *9* 

i'o6 

•65 

1*30 

•85 

26-13 

2177 

27-24 

22*34 

28*14 

21-99 

23-95 

19-39 

23-35  |  i8*«7 

20-53 

16*36 

21-55 

16-80 

Division  VII 

— North  Midland  Counties  (continued). 

LnvooLirsHiu  (continued) 

Nottinghamshire. 

Brigg. 

Grimsby. 

New  Holland. 

Highfield 
House. 

SouthwelL 

Welbeck 
Abbey. 

East  Retford. 

3  ft.  6  in. 

15ft.0in. 

3  ft.  6  in. 

0  ft  6  in. 

1  ft.  0  in. 

4  ft.  0  in. 

2  ft.  0  in. 

16  ft. 

42  ft. 

18  ft. 

162  ft. 

200  ft- 

50  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862 

1863. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

**34 

3*7* 

ri6 

2-97 

r38 

3-09 

1*56 

2*00 

1-03 

1*49 

•87 

2*32 

•67 

214 

109 

•45 

*5 

•35 

•92 

•41 

•84 

"39 

•57 

•39 

'5* 

t 

•64 

•30 

2-84 

76 

i-68 

1-83 

2-90 

1-36 

3-38 

•29 

2*56 

•46 

3-68 

3*45 

•58 

**44 

1*07 

•80 

•36 

1-36 

ri7 

1-58 

142 

ri8 

•84 

1-42 

•48 

i*45 

'5S 

>'55 

•67 

•96 

'49 

i-ai 

•87 

3*44 

•54 

272 

•49 

238 

•53 

2-58 

•46 

203 

1*80 

198 

**95 

2'l8 

179 

i-47 

S'4» 

1-89 

1-83 

1-74 

2*88 

r68 

276 

2*18 

1*96 

1-07 

•43 

172 

1-65 

1*40 

1-25 

»'37 

105 

183 

»'34 

2*04 

i*37 

1-69 

279 

1-31 

259 

1*93 

2*80 

2*41 

270 

1*40 

*'53 

i'95 

2-53 

2*06      2*57 

4*10 

3*57 

3-52 

411 

346 

2*21 

3-80 

i*8o 

363 

176 

378 

2-78 

414      2-65 

218 

3-10 

129 

2*36 

2-15 

278 

2-43 

2*32 

1*82 

2-24 

3'*4 

2'85 

2-15 

2*91 

•70 

2-74 

1*21 

3-08 

•89 

2-58 

•46 

'£ 

'45 

141 

•98 

2*21 

•85 

2*  l6 

i*88 

»'43 

171 

•96 

1*52 

r8i 

i'ii 

'94 

•97 

•44 

•63 

•98 

ri4 

23-02 

24*06 

17*34 

21*48 

21*62 

22*52 

23-88 

18*20 

19-56 

14-46 

2277 

1955 

22*69 

19*63 
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Division  VII. — North  Midlajid  Cottstdk  (continued). 

DlRBYSHIRB. 

Height  of 

Bain-gauge 

above 

Ground  

Sea-level 

Derby. 

Chatsworth 
Gardens. 

Chesterfield. 

Comb's  Moss. 

Comb's 
Reservoir. 

Chapel-«n- 
le-Frith. 

5  ft.  0  in. 
180  ft. 

6  ft.  0  in. 

404  ft. 

3  ft.  6  in. 

248  a 

3  ft.  6  in. 
1669  ft. 

3ft  6  in. 
710  ft. 

3  ft.  6  in. 
965  ft 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

186S. 

1862. 

186a 

January 

February    ... 

March    

April 

in. 
142 

76 

3*53 
2*26 
370 
2-35 
2*21 
176 
373 
243 
•61 

152 

in. 

2-59 
'49 
•49 

•62 
55* 
'33 

272 
2*26 

3*54 
1-61 

1*12 

in. 
198 

I*IO 

404 

**54 
2*65 

2*21 
2*64 
I46 

344 
4*83 

1*21 
2-5I 

in. 

Z 

109 

174 
4*30 
1-84 
2*36 
2*83 
4*41 
2*6 1 
2-49 

in. 
149 
•6j6 
3*88 
181 
3*85 
'97 
165 
1  82 

3*60 

•55 
1*52 

in. 
389 
59 

•68 

77 
5*04 
2*06 
2*26 

2*20 

373 
172 
160 

in. 
4-1 1 
2-66 
4-18 
243 
4*68 
879 
5*06 
371 

5*39 
6*17 

273 
590 

in. 

5*35 
150 
no 
2*65 
4*07 
4*80 
3*66 
7*03 
658 
992 

459 
446 

in. 
4-23 
179 
4-58 
3-12 

4*21 

7-23 
667 
3-80 
4  71 
5*93 

2'00 
503 

in. 
8-26 

1*43 
190 
2*32 
354 
437 
3*3' 
7*05 
6*25 
8*33 
5*49 
5*34 

in. 

3**4 
•92 

3*5 
**53 
398 

5*51 
479 
3*08 

5*67 
i*57 
376 

in. 
663 
i-38 

i'9* 
31a 
3S6 

«-34 

4*35 
6**o 

658 
4<4 
4>7 

May    

June  

July    

August   

September... 

October 

November  ... 
December  ... 

Totals 

2628 

23*60 

30*61 

3052 

26*34 

25*06 

5581 

557i 

53*30 

57'59 

41-91 

46*65 

Division  Vm. — Nobth-Wworh  Cototm  (continued). 

i 
1 

Cheshire  (continued). 

LANCASHIRE.                                                                  1 

Height  of 

Bain-gauge 

above 

Ground 

Sea-level 

Newton. 

Liverpool 
Observatory. 

Old  Traflbrd, 
Manchester. 

Eocles, 
Manchester. 

Waterhouses, 
Oldham. 

Bolton-le- 
Moors. 

3  ft.  6  in. 
396  ft. 

30  ft.  0  in. 
52  ft. 

2  ft.  7  in. 
106  ft. 

3ft.0in. 
115  ft. 

3ft.6in. 
345  ft. 

3ft.6in- 
286ft 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1808. 

January 

February   . . . 

March    

April  

in. 
172 
1*09 
2*52 
3'io 
4*07 
3'io 
3*62 
2*93 
4*67 
5*03 

I'2I 

**45 

in. 
4*50 
•98 

78 
162 

**35 
37i 
1-50 

475 
5*35 
544 
2-89 
2*36 

in. 
168 
•26 
2*63 
x-6i 
468 

I'lO 

3*01 

i     216 
3'°7 
366 

1     r54 
1     2*26 

in. 
3*34 
*3* 
•60 
1*32 
i*53 
3*70 
i'53 
318 
501 
5*06 
2*97 
1*65 

in. 
1*90 
•96 

3*67 
272 

4*47 
3*07 

4*53 
*'35 
5-00 
503 
1  68 

3'22 

in. 
4*43 

To 

1*39 
172 
463 
1  63 
5*03 
5*56 
6*24 
2*90 
3*o6 

in. 
2*82 
•80 

4*39 
2*46 
382 

3**5 
4*22 

2*22 

4*54 

1*67 

2*88 

in. 
3*96 

•87 

.96 

1*26 

436 
1*69 

474 
5*28 

5*3? 
3-16 
2*76 

in. 
*7« 
•65 
321 

**45 
5*28 
3*28 

4-'55 
3-01 

477 
5*29 

«'35 
3*12 

in. 

4*89 

7' 

72 

1-30 

176 

4*5 
* '44 
4*67 

5*9* 
57* 

2*l6 

2*96 

in. 
3-68 
118 
462 
3*36 
4*93 
5*33 
300 
530 
546 
7'5« 
2*69 

5*40 

in. 
5*8» 
i*5» 
i-55 

1*71 

May    

497 
199 
7*07 

rll\ 

7*67! 

4*9: 

June  

July    

August   

September . . . 

October 

November  ... 
December  ... 

Totals 

3551 

35**3 

27*66 

30*21 

38*60 

38*33 

3766 

36*22 

3974 

3639 

5343 

5375 
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Division  VIIL— 

Nobxh-Wbstbbn  CouiraEa. 

Cumin. 

Bosley 

Jfiinn*. 

Bosley 
Beeervoir. 

Macclesfield. 

Kingsley, 
Frodsham. 

Willaston. 

Quarrj 

'Bank. 

Thelwall, 
Warrington. 

3ft.  Gin. 

3  ft.  6  in. 

3  ft.  6  in. 

0  a  8  in. 

4  ft  0  in. 

0ft.8in. 

1  ft.  0  in. 

1210  ft. 

590  ft. 

639  ft. 

193  ft. 

295  ft. 

96  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

a-68 

411 

1*40 
•66 

510 

249 

44i 

2*12 

371 

151 

215 

2-50 

3# 

2-14 

371 

*S2 

•69 

'82 

•54 

•86 

•48 

73 

•26 

•40 

•39 

74 

•81 

r«» 

£ 

3'4i 

1-58 

3*20 

i'35 

370 

•91 

**44 

•42 

3*5« 

"95 

3*94 

I'OO 

2*30 

1-95 

ri8 

270 

108 

2-58 

I*20 

199 

99 

*'37 

'•3* 

*'34 

i'39 

3*59 

2-08 

4* »  7 

2*32 

3*7i 

2*27 

5-50 

2-38 

5-46 

*3 

4-27 

163 

4-14 

2*28 

3*00 

4*53 

379 

451 

5-07 

476 

3-o5 

5-66 

"«7 

3"49 

3-26 

4*26 

2-66 

5*64 

4*06 

*75 

4*5 

2-47 

4-83 

2*09 

4'43 

2-07 

208 

172 

4*55 

1-90 

3-97 

198 

3*73 

4-04 

2-51 

4-09 

2*56 

4-28 

316 

325 

3*<>4 

3*54 

2*91 

4*49 

2*96 

3*9° 

3-88 

5-i8 

5'©7 

454 

2-99 
4*18 

5*5* 

356 

54* 

3-12 

3'8o 

3'33 

5-02 

340 

5i3 

3'88 

0*31 

5*4 

463 

5*35 

455 

6-45 

3-29 

6-87 

4*27 

5'47 

4*9* 

6-80 

roo 

2-98 
£•86 

1 '40 

2'8o 

i-6i 

2-57 

I-44 

2*96 

'97 

4-29 

163 

249 

1-67 

3*49 

2*30 

*74 

2*30 

309 

2-57 

2*63 

**35 

2-OI 

1-90 

241 

2*30 

2*96 

2-33 

34#I9 

37*41 

37*59 

36-34 

36-97 

37" 

37-20 

37-09 

27-04 

30-40 

35*40 

34-70 

35*84 

38-46 

DiTiaion  YIIL- 

— NofiTH-Wi»TBEN  Couimsd  (continued). 

[ 

Iulncashiei  (continued). 

Standish, 

Heywood 
Reservoir, 
Eochdale. 

Bufford, 

HowiokHouse, 

House  of  Correction, 

South  Shore, 

Wigan. 

Ormakirk. 

Preston. 

Preston. 

Blackpool. 

Oft  6 in. 
300  ft. 

0  ft.  8  in. 
38  ft. 

0  ft.  6  in. 
72  ft. 

1ft. 
14C 

1  in. 
>ft. 

1863. 

63ft.6in. 
187  ft. 

1  ft.  8  in. 
29  ft. 

900  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1862. 

1863. 

1862. 

1863. 

in. 

in. 

in. 

in: 

in. 

.  in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

4-07 

4'4« 

3*44 

4-«5 

u 

4-38 

5'J7 

4-60 

2-50 

4'5 

2-30 

3*50 

330 

440 

•86 

rn 

•80 

2*1 6 

•90 

70 

125 

•63 

1*26 

•47 

•94 

•70 

I'OO 

4'i5 

1-66 

4*57 

1*20 

3'79 

«*33 

5-00 

1-38 

5-00 

115 

4*12 

1 '01 

390 

I-IO 

3-24 

1*26 

3'4o 

1-36 

*'54 

114 

3-i5 

i-6o 

3*4° 

1-70 

279 

1-39 

2*6o 

1-25 

4'39 

2-82 

570 

1*64 

4*44 

2-43 

4*co 

275 

3*97 

2-78 

3*5 1 

2-37 

5'35 

2*40 

4-«3 

5*49 

4*62 

c-oo 

3**7 

4-46 

r*5 

480 

3*44 

510 

2*69 

4-64 

2-60 

2'6o 

4*54 

179 

5*77 

ri6 

3*59 

1-85 

447 

2'00 

4-98 

2*17 

05 

'75 

3'45 

1*05 

4-09 

4-91 
677 

3-05 

577 

295 

4*37 

3'55 

3*68 

4*95 

3-08 

5-00 

2-72 

45* 

265 

4*  10 

4'9° 

4*41 
6-68 

8*04 

3*8o 

5*62 

5'<>5 

3'94 

5*62 

3*47 

4*77 

2*30 

4-90 

7-13 

7*02 

7**5 

5-00 

6-57 

6-37 

694 

6*23 

6*05 

4*69 

5*>5 

6*oo 

6-io 

*'43 

4-21 

1-85 

3*9* 

191 

389 

1-99 

3'io 

1-90 

3-98 

»55 

3'02 

1-50 

3*9° 

4*3« 

3*20 

5*55 

3-90 

3-10 

2-80 

3-10 

285 

2*69 

r*4 

2'12 

214 

3-20 

2*50 

49-01 



447© 

49-86 

46*25 

377o 

3974 

44-33 

41-87 

4176 

42*10 

34*68 

35-20 

37-55 

35*30 

Digitized  by  VjOOvLC 
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Division  VIII. — North- Western  Counties  (continued). 

Lancashire  {continued). 

Height  of 

Rain-gauge 

above 

Ground  

Sea-level 

Stonyhurat 
Observatory. 

Lancaster. 

Caton, 
Lancaster. 

Holker. 

Coniston. 

Wray  Castle, 
Windermere. 

0  ft.  6  in. 
381ft. 

1  ft.  0  in. 
114  ft. 

1  ft.  9  in. 
120  ft. 

4  ft.  8  in. 
155  ft. 

4  ft.  11  in. 
150  ft. 

4ft.9in. 
250ft? 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862.  |  1863. 

1862. 

1863. 

1802. 

1863. 

January  

February    ... 

March    

April  

in. 
4'°5 
'"34 

470 

447 
5»3 
4*9° 
5-48 

4-«7 

37l 
7-98 

2-58 

5-09 

in. 
6*31 
2-68 
1*30 
2*50 

3'9° 
5-08 

i*99 

573 
8-oi 
639 
7-68 
5*49 

in. 
4*60 
•46 
449 
3*57 
396 

4*55 
4*5 
4-66 
2*65 
7-10 
195 
4-07 

in. 
561 
1-89 
1-27 
1-92 
3*26 
4-30 
1-05 
5-40 
667 
659 
4*45 
3*37 

in. 
3-36 
•41 
4*34 
372 
380 
489 

4'' 5 
S12 
223 
7-17 
194 
353 

in. 

5*54 
2*24 

i*47 
2*63 

3*33 
5-07 
1-15 

5**4 
6-03 
7'6i 
496 
361 

in. 
4-38 
•44 
4*7 
3'«5 
4*4* 
3*39 
3'99 
3*5° 

2*20 
9II 
2*02 

535 

in. 
5-07 
1*69 
1*30 
215 

3*22 

4- 10 

•93 
4-09 
6*20 

5*4 
5-09 
3-52 

in. 

1280 
rSo 
6*00 
8*20 
5-00 
7-50 
7*oo 
670 
4-50 

17-50 
670 

13*00 

in. 

13-50 
4-50 
2*80 
4-70 
530 
520 

6*40 
11-50 

8-50 
12*00 

9*00 

in. 
790 
1-39 
578 
7'55 
477 

5*9' 
6-70 
4*00 
3-00 

»4'45 

2-77 

10-50 

in. 

9" 

4*34 
2*83 
4-9* 
4'9° 
473 
1-20 

9-67 

6-So 

rh 

6-51 

Mlay    

June 

July    

"**v     

August   

September  ... 

October  

November  ... 
December  ... 

Totals 

5440 

5806 

4631 

4578 

44-66 

4888 

47'5« 

43-20 

9640 

8300 

747* 

68-34 

Division  IX. — Yobkshibe  (continued). 

Yorkshire— Wist  Riding  (continued). 

Height  of 

Bain-gauge 

above 

Ground 

Sea-level 

Ackworth 
Villa, 

Longwood, 
Hudderafield. 

Wakefield 
Prison. 

WeU  Head, 
Halifax. 

Ovenden 
Moor,  Halifax, 

Bradford. 

0  ft.  1  in. 
135  ft. 

4  ft.  6  in. 
600  ft. 

4  ft.  0  in. 
115  ft. 

0  ft.  11  in. 

487  ft. 

1  ft.  0  in. 
1375  ft. 

48ft.0in. 
370  ft 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

January 

February    ... 

March    

April 

in. 
1-51 

'5* 
4-21 

'•33 
2-43 
1-90 
2*24 
1-59 
409 
3*o5 
•51 
1-4- 

in. 

379 
•38 
74 

■% 

3*04 
r58 
2-98 
2*30 

33* 
1  56 
1 -40 

in. 
2-07 
•44 
4"*7 
2-57 
3'8o 
198 

3*>3 
1-94 
322 
613 

3*62 

in. 

6-56 

214 

4*65? 

192 

X'l7 
384 

187 
4-46 

5*33 
4-98 
215 
261 

in. 
1-30 

*5,6 

3-87 

''39 
4*01 
197 
2-56 
i-88 
2-83 

•63 

»*57 

in. 

4-46 
•71 
•86 
•86 

•94 
295 
1-63 
3-08 

3'02 

3*57 
1-93 
1-51 

in. 
1*87 
•5* 
4*39 
216 
376 
274 
2-60 

2-14 

2-50 
6-17 
1 '06 
2-31 

in. 

S'2J 
1*68 

1-23 
»*34 
17a 
4*02 

i*37 
4-50 

5'*4 

S'Sl 

a'l8 
2-67 

in.* 
4*20 

I'OO 

5'3° 

4'20 

4-90 
4-40 

3*60 
3*20 
rio 
8-50 
2-40 
5*20 

in. 
7-00 
370 
130 
3*00 
3-00 

4'5» 
150 

5-40 
5-90 
850 

IZ 

in. 

1*62 

•62 

4-12 

2*01 

4'H 
2-34 
2-15 
1*98 
231 
5*57 
79 
i*68 

in. 
512 

I -21 
117 

vn 
1-69 

3-«7 
1-37 

rSl 

4f 
4-8+ 
2-90 
2*08 

May    

June  

July    

August   

September... 

October 

November  ... 
December  ... 

Totals 

24-79 

2255 

34-08 

42*08 

2684 

25-52 

32-22 

3r58 

50-00 

5370 

*9*33 

33'5* 
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Division  IX.— 

-TOREflHTRE Wwit  "R.rnTvn. 

Yorkshire— Win  Riduto. 

Broomhall 
PL,  Skeffield. 

Bedmires, 
Sheffield. 

Tiekhill. 

Wert  Melton. 

Dunford 
Bridge. 

Penistone. 

Saddkworth. 

Oft.  4  in. 
337ft? 

4ft.0in. 
1100  ft. 

Oft.  1  in. 
61ft, 

Oft.  10  in. 
172  ft. 

3  ft  6  in. 
954  ft. 

3  ft.  6  in. 
717  ft. 

5  ft.  0  in. 
640  ft. 

1862, 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in 

2*OI 

•8i 
453 

2'j6 

r*7 

»'I7 
ao8 
i*84 

3*5 

441 

X 

in. 

5#49 
1-05 

•96 

•94 
115 

5*59 
i«94 
••48 
3'i6 
4*07 
••63 
•  16 

in. 
278 
*'44 
4*3 
3-03 

4'96 
3-92 

3-16 
*'44 
357 

•96 
3'99 

in. 

57i 
i*6o 
140 
**47 
178 
4'5o 
194 
4-93 
465 

541 
330 
4#oi 

in. 
I'll 
75 
2-85 
1*27 
••13 
156 
1-30 
1-49 
295 
191 

53 
•91 

in. 

1*95 
•16 
•24 
•11 

45 

2*13 

1-89 
2-89 

2-J2 
2'87 
171 

ri3 

in. 

7« 
•90 

3*35 
1-40 
3-38 

■:fi 

1*02 

241 

4-05 

•64 

175 

,in. 

451 

•54 

-68 

•89 

•90 

2-87 

1-93 

274 

2*03 

3-07 

•47 

I'32 

in. 
3-98 

$ 

4-61 

513 
3-83 

510 
2*92 
4*37 
8-53 
1*20 
5-05 

in. 
9*8a 
2-53 

"*57 
2*46 

*73 
5-63 
2*10 
5-89 

*4S 
9-38 

533 
5'57 

in. 

•63 
473 
1-67 
3*64 
2*13 

2'OI 
2*07 
3l6 

5-07 

•66 

173 

in.        in. 

6-25      2-36 

70      i'33 

117      4'3o 

•96      351 

•97      4-87 

6*44      473 

"75      4*95 

2-56       175 

336      573 

4-38       3'02 

151     165 

2*21    _  4*82 

in. 
5*69 
*'3S 
75 
2*23 
2*04 
625 

1*20 

526 
632 
9*04 
2-63 
418 

30-87 

31*02 

40*06 

4070 

1876 

18-15 

2199 

21-95 

5**55 

59-46 

29*09 

32'26 

43*02 

47*94 

Division  IX.— Yorkshire  (continued). 


York8hirs^-Wi8t  Broixo  (pontinued). 


Leventhorpe 
HaH, 
Leeds. 


2ft.0in. 
90  ft. 


1862.    1863. 


in. 

1*05 
•18 

*#57 
1-04 
2-84 
171 
2*16 

231 

374 

•56 

ri8 


in. 
3-64 

*52 

•4* 
'53 
132 
**57 
1*27 
3#6i 
2-37 
3-40 
1-63 
*9© 


Boon] 


ra 


Oft-Oin. 
340  ft. 


1862.    1863. 


r56 
7i 
3'99 
i'79 
3*3 
2-27 

2-IO 

2*07 

ros 

4*22 

1*7 


4'3* 

•85 

1-14 

77 
**53 
3#o7 

'«9 
3'28 
2-i8 

3'99 
i*6i 

'•55 


East  Chevin, 
OUey. 


4ft.7in. 
764  ft. 


1862. 


in. 
2*09 
7i 
4*3* 
2*08 
4-19 
2*68 
2-87 
2*90 

2*  l6 
5*32 
I-I2 
2*32 


1863. 


in. 

5-92 

1-17 

n7 

•80 

3-08 
1-46 
4-63 
3*62 

2*63 
*75 


OUey, 


0  ft.  7  in. 
206  ft. 


1862.    1863. 


2*23 

7i 
436 

2-85 
3*56 
2*60 
2*62 
240 
2*05 

4'43 
1*07 
2*27 


Boston  Spa. 


0  ft.  11  in. 

74  ft. 


1862.    186U 


in. 

in. 

618 

»'53 

•94 

-69 

roi 

401 

•80 

166 

119 

277 

3*i6 

2*40 

1-27 

2*1 1 

4*10 

I-84 

379 

2-48 

4*20 

396 

2*87 

•60 

2*19 

1-58 

York. 


Oft.  6  in. 
50  ft. 


1862.    1863. 


3*55 

199 

•68 

•64 

146 

343 

74 

1*30 

•99 

2-19 

2*20 

2*50 

i-5i 
190 

3-26 

2*64 

251 

4-09 

2*80 

1*85 

•83 

1*69 

'"35 

in. 
2*81 

51 

rn 

•61 

*9I 
1*98 

i*86 

3*36 

2-47 

3'J3 
1*85 

**59 


Harrogate, 


Oft.  6  in. 
420  ft. 


1862.    1863. 


2*09 
1*04 
4*16 
*'53 
3**5 
241 
231 
382 
2*50 

4'25 

:l9 


in. 
6*32 

t8 

189 
•88 
193 
3*56 
165 
4aoi 
3*io 
4*55 
335 
254 


*i*i8    22*30    26*11 


25*18    3*76    33*34    3i'»5     3"7o 


2563 


2509 


23-11    22*23     32*58    3476 


1864. 


2  D 
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Division  IX. — Yorkshire  (continued). 

York — Wbst  Biding  (continued). 

York — East  Rising. 

Yott- 
tNOETllRlDniG. 

Height  of 

Bain-gauge 

above 

Ground 

Sea-level 

Settle. 

Arncliffe. 

Patrington. 

Hull, 
Barrly  Road. 

Holme,  on 
Sodding 

Malton. 

40  ft.  0  in. 
498  ft. 

3  ft.  0  in. 
750  ft. 

4  ft.  8  in. 
32  ft. 

3  ft.  10  in. 
lift. 

3  ft.  0  in. 
30  ft. 

lft.0in. 
73  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

186a 

January 

February   ... 

March    

April  

in. 
3|6 

'** 

2*83 

3'*9 
3-60 

3*5* 
298 
i«95 

S-43 

2*30 

3*9 

in. 
6*90 

271 
175 

2'6l 

2*30 

4*05 
1-03 

3*43 
559 
539 
4*49 
403 

in. 
4*88 

*'34 
567 

6*47 
4*39 
5*01 
5-23 
5'95 

2-12 
12*50 

3*06 
6*43 

in. 

10*32 
4*36 
*'53 

4*22 
4*02 
5*07 

rv 

4*84 

897 
6*92 

7*70 
5"97 

in. 
140 

2*46 
•64 
i*84 
'•74 
1*36 
114 

3*4* 
170 
126 
1*26 

in. 
2*50 
•32 

1*12 

Il8 

•46 

i*68 
172 
2*26 
i*6o 

2'20 
2*40 
1*40 

in. 

»'57 
•88 
276 
131 
2*04 
2*06 

184 

»S9 
45  > 
2*57 
104 
«*53 

in. 
3*48 
*4» 
i-6i 

1*49 

•«3 

1-99 

173 
325 

**35 
2-04 
2*85 
1*69 

in. 
126 
165 
346 
»'33 
*'57 

2*00 

194 
313 

2*70 

2*22 

•59 
1*32 

in. 
312 

•4* 

118 

•80 

'74 

*'35 

2*12 
4*14 

1*74 
3*94 
215 
1*86 

in. 
164 

1*21 

3*«5 

177 
2X>8 

276 
3*01 

2*80 

**33 
ri8 

174 

in. 

17c 

May   

113 

June  

July    

Vtl 

August   

September... 

October 

November  ... 
December  ... 

*-i6 

4*3* 
r-jo 
1*09 

TotalB 

4177 

44.28 

6405 

6643 

1872 

18*84 

2370 

2463 

24*17 

*4'55 

26*29 

trh\ 

Division  X. — Northern  Couktib8  (continued). 

NORTHUMBBRLAXD. 

Height  of 

Rain-gauge 

above 

Ground 

Sea-leyel 

Allenheads. 

Shotley. 

North  Shields. 

Stamfordham. 

Alnwick. 

Parkend, 
Hexham- 

0  ft.  5  in. 
1360  ft. 

0  ft.  8  in. 
309  ft. 

1  ft.  0  in. 
124  ft. 

1  ft.  0  in. 
400  ft. 

0  ft.  6  in. 
400  ft. 

0ft.4in. 
277ft 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in. 
773 
2-49 
113 
a-S7 
»'53 
6*5* 
rn 

3-55  i 
4-i*, 
y6z  1 

t*»»l 

-— 1 

January  ...... 

February    ... 

March    

April  ., 

in. 
4*>7 
175 
4'*9 
3*00 

r*5 
527 

3*14 
331 

172 
6*89 
170 
512 

in. 
9*00 
3*20 
2*40 
424 
2*64 
403 
138 

6*34 
5*84 

533 

5*10 

in. 
a-44 

1*22 

4-27 

•98 

289 

2*42 
1*84 
2*48 
*8l 
2*22 

•86 
i*6i 

in. 

4*54 

•62 

2*24 

viS 

1-53 

4*48 
171 
3*io 
3*01 

3*47 
2*86 

'75 

in. 
2*50 
1*33 
3'43 
i*53 
3*09 

3*3© 

2*OI 

5*92 
1*09 
1*69 
79 
"'34 

in. 
2-97 
•40 
1*48 

7o 

1*43 
412 

2*69 
1*97 

3'43 
2*91 
1*88 

in. 
*'43 

1*20 

3*28 
1*48 

2*73 

39 1 
193 

4'33 
•92 

198 
•83 
•98 

in. 

3«3 

•96 

*"05 

1*64 

I*83 

3*9° 

363 
2*83 
2*94 
298 
*'34 

in. 
214 
277 
4-65 
ri7 
2*11 
3*o8 

2*21 

6*40 
1*05 

*43 
114 

r87 

in. 
3*16 
•34 

1*21 

1-44 
1  '62 
4*08 
•88 
2*63 
283 
313 

3*5* 

2*21 

in. 
400 
1*23 
3*26 
2-18 

3'5' 
2*93 
3*10 

2*77 
1*70 

536 
2*13 

2*57 

Mav    

June  

July    

August   

September... 

October 

November  ... 
December  ... 

Totals 

4421 

54*02 

24-04 

30*46 

28*02 

2471 

26*00 

2860 

31*02 

27*05 

3474 

¥ll\ 
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Division  IX. — Yorkshire  (continued). 

Division  X. — Northern  Counties. 

York — North  Biding  (continued). 

Durham.                                      jl 

Beadlam 
Grange. 

Scarborough. 

Bedcar. 

Darlington. 

Stubb  House, 
Winston. 

Durham 
Observatory. 

Sunderland. 

4  ft.  0  in. 
200  ft. 

8  ft  0  in. 
99  ft. 

1ft.  6  in. 
20  ft. 

4  ft.  0  in. 
140  ft. 

Oft.  9  in. 
468  ft. 

1  ft.  0  in. 
S39ft, 

1  ft.  5  in. 
85  ft. 

1862. 

1863. 

1862. 

1863. 

18G2.  |  1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in. 

2'20 

•82 

3-56 

1-60 

3*16 
297 
303 
225 
311 

i-lo 

in. 
302 

r46 

ro5 
no 

**44 
1  *6o 

3*45 
3*J7 
3'43 
**55 
2*00 

in. 
"35 

I'OO 

3*10 
1-24 
2*06 
1*34 
3-05 

i*35 
2*46 

«'34 
•49 
1*05 

in. 

2*63 

•20 

•60 

•60 

•58 

2*03 

2*16 

372 

2*29 
142 

in. 

1*20 

•92 

4i5 
114 

178 

179 
176 

2-37 

ro5 

73 

1*20 

1*05 

in. 

273 

15 

1-49 

•63 

125 

3'45 
1*64 
270 
2*46 
277 

2*11 
1*96 

in. 

2*OI 

79 
3-48 

X 

2*22 
1-99 
2*27 
I'04 
2*50 
1*27 
•96 

in. 
241 

'57 
»"54 

*55 
129 
2*29 

•65 

2*22 

161 

303 

''95 

115 

in. 
2*00 

*99 
411 
188 
2*72 
2*19 
3*20 
1*92 

I'lO 

2*90 

I'OI 

182 

in. 

4"I$ 
•84 

*75 

74 

132 

3-20 

105 

3'37 
2-29 
363 
2-35 
1-56 

in. 

si 

3-98 

1*06 
2*17 
2-17 

1 50 

3*20 

124 
•89 

1-07 

in. 
2*89 

•42 
186 

•63 
1-42 

4*4i 
i*oo 
1-94 

2'OI 

3*44 
**54 
1*53 

in. 
1-97 
1-48 
321 
1 -07 
179 
3-28 
1-93 

177 
•98 
177 
i*oo 
"'34 

in. 
2-58 

*35 
1-13 

•87 
1*33 

3-68 
117 
299 
2*15 
319 
3"'5 
2*34 

*7'95 

2576 

19-83 

20*90 

19-14]  2334I  21-25!  1926 

25-84 

26-25 

21*82 

2409 

2159 

*4'93 

Division  X. — Northern  Counties  (continued). 


Northumberland 

(continued). 


BoddamHall. 


Oft  6  in. 
545  ft. 


1862.    1863. 


Iilburn 
Tower. 


6  ft.  0  in. 
290  ft. 


1862.    1863. 


Cumberland. 


Seathwaite, 
Borrowdale. 


1  ft.  0  in. 
422  ft. 


.    1863. 


Keswick. 


WhinfellHall, 
Cockermouth. 


6  ft.  3  in. 
270  ft. 


1862.    1863. 


Mire  House, 
Bassenthwaite. 


2ft.  0 in. 
266  ft. 


1862.    1863. 


0  ft.  5  in. 
300  ft. 


1862.    1863. 


Cockermouth. 


0  ft.  6  in. 
158  ft. 


1862.    1863. 


a*8 1 
«*94 
5*5 

*'35 
2*09 

3H« 
*'54 
6*8 1 
1-15 
4**4 

1*21 

2*40 


in. 
4*68 

'67 

•65 

2-29 

1*95 

2*38 

1-12 

4'49 
251 
2*77 
173 
1-14 


in. 
r68 

ri° 
3*88 

1*40 

2*17 

3*  12 

i*68 

546 

•68 

5*86 

77 
1 '84 


m. 

3'4* 

•50 

121 

1*02 

;:n 

1*09 

3"3 
319 

2*62 
2*28 


in. 
1678 

5*So 
10*30 
17*26 

8-28 
15*62 
1367 
12*81 

638 
32-13 

26-16 


in. 

20*65 

14-25 

831 
10-94 
1330 
ii-oi 

282 

979 
25*03 
i486 

*475 
18*13 


in. 
6*38 
192 
4*52 
567 
386 
6*47 

4*66 
2*16 
11  77 
192 
875 


in. 
1179 
4*06 

a*33 
4'»7 
420 
4*26 
146 
57o 
11*40 
764 
8-48 
5*95 


in. 
583 
i*66 
3*90 
6*03 
4*49 

376 
510 
259 
10*89 
261 
8*40 


in. 

871 

379 
1-84 

45' 
3*93 
577 
1-32 

4*37 
9*99 
681 

8'47 
4*94 


in. 
5*48 
152 
294 
4*60 
5'5 
5*53 
3*72 
440 
215 
998 

2*22 

7*60 


9*21 
3-65 
2*26 

5'5 
3*33 
492 

-"35 
4*59 
8-68 
6- 10 
889 
557 


4*93 
139 

3*o7 

4*45 
3-60 
4-20 

3-03 

4*23 
2*24 
10-38 
194 
7*03 


m. 

7-48 

345 
138 
350 
3-69 

5'll 
148 

3*94 
7*97 
6*09 
638 
4-14 


36*00 


26-38 


30-04 


25-86 


170*03  173*84 


61*37 


7i  54 


60*81 


64*45 


55"*9 


6370 


50*49 


5V*3 
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Division  X.— Nobthbrk  Cootths  (eantmued). 

Dit.XL 

Cumberland  (continued). 

Wbstmobeland. 

MOHMOUTH-  | 
SHIES. 

Height  of 

Bain  gauge 

above 

Ground  

Sea-level 

Silloth. 

KendaL 

Lesketh  How, 
Ambleside. 

The  How, 
Windermere. 

Brougham 
Hall. 

| 

Chepstow. 

6  ft.  0  in. 
28  ft. 

4  ft.  6  in. 
149  ft. 

3  ft  0  in. 
200  ft. 

lft.2ixru 
470  ft. 

4ft.0in. 
400?  ft. 

2  ft.  6  in. 
50ft.? 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

January 

February    ... 

March    

April  

in. 

3*3 

1*04 

•  »s 

4-03 

3*77 

ri« 

2*80 

163 
4*49 

in. 

7*14 

•69 
4*16 
259 

4*3 
76 
2-88 
5'99 
477 
4*5» 
303 

in. 

475 
1*05 
510 
512 
470 
454 
430 

473 
2*05 
10*56 
2*19 
532 

in. 
772 
3*3* 
1*37 
356 
3*83 
5*37 
"54 
4*47 
766 
633 

5*99 
476 

in. 
9*61 
2*65 
626 
924 
492 
628 
7-03 
474 
3*13 

18-43 
291 

13-06 

in. 

I3'H 
5-80 
3*66 
4*54 
4*99 
5**5 

463 
11*42 

9*21 

1144 
682 

in. 

12*12 
322 
9-04 

10*40 
4-03 
7*33 
953 
536 

2*6 1 

16*16 

2*75 
1 1 72 

in. 

12*02 
614 
3*34 
513 

1-36 

5-02 
1085 

8-79 
11-35 

9*47 

in. 

78 
1 98 

1*20 
336 

»*6i 

185 

6-3* 

I*20 

5-10 

in. 
6-32 
2*90 

•83 

2*IO 
'•49 

3*5» 
•9*5 
291 
5*38 
4-20 
2*6o 

285 

in. 

5*«7 

3*39 
346 
4-76 
2*67 
1*98 

5'26 
185 

**49 

in. 
4*53 

i-58 

1*21 
2*05 

May    

2*05 

June   

S't 

July    

August   

September . . . 

October 

November  ... 
December  ... 

•64 
4.4*. 

4-30. 

5*87:, 

2*30 
3T59 

Totals 

44**9 

43*«5 

544i 

549* 

8826 

81*69 

94**7 

•H'97 

3379 

3605 

39*55 

Division  XL — Monmouth,  Wales,  and  the  Islands  (continued). 


Anglesba. 


Height  of 

Bain-gauge 

above 

Ground 

Sea-level 


Llandyfrydog. 


2  ft.  0  in. 
92  ft.  • 


1862.    1863. 


Carnarvon. 


Bangor. 


5  ft.  0  in. 
40  ft. 


1862.    1863. 


Denbigh. 


Llandudno. 


Oft.  6 in. 
80  ft. 


1862.    1863. 


Flint. 


Hawarden. 


lft.0in.? 
260  ft* 


1862.    1863. 


Maesy  dre, 
Holywell. 


6  ft.  0  in. 
400  ft. 


1862. 


1863. 


The  Islands. 


Gosrnesj. 


12ft.0in. 
200  ft 

1862.    1«* 


January... 
February 
March    ... 

April 

May    

June   

July   

August  ... 
September ... 
October  ... 
November 
December 


in. 
3*4* 

1*21 

374 
411 
2*98 
2*65 

375 

278 

1-97 
5-40 


in. 
6-07 
,-49 
>*39 
*"55 
2-38 
259 
1-65 
3*67 

738 
4*61 

*55 


in. 
5-06 
125 
4-70 
5*5» 
3*9 

1 10-27 

267 

5"4 
2*63 

5-00 


575 

a 

188 

2-36 

f  2-16 

ir8i 

!j-83 

634 

7*20 

512 
338 


in. 
2-80 

I*IO 

3*90 

2*20 
400 

1-83 
2*31 
2*46 
264 

375 
176 

3-20 


in. 

4*53 
109 
•88 
2*16 
114 
2-37 
3*17 
3'07 
3-95 
6*27 

33* 
2*17 


in. 
192 

58 
3*10 
228 

439 
231 
2-38 
3-22 

3*5 
3*00 

i*37 
**57 


in. 
3*o* 
•46 

•50 

•90 

•70 

178 

•89 

2-17 

2*88 

4*97 
2*74 
2*05 


in. 
i-86 
•31 

X*02 

199 
2-52 
142 
3-04 
252 
2*62 
304 
1*17 
258 


in. 
338 
*53 

1*09 
139 

1-07 

2*11 

I-70 

3'67 
374 
5*8o 
301 
"49 


in. 
23* 

1*00 

573 

2*36 

i-86 
113 

1-27 
689 
376 
2*76 


in. 
3*8i 

1-09 
2-69 
•85 
2*87 
•77 
it* 
r66 

4*9 
5"** 

2*98 


Totals 40*14    40*83 


45*5* 


44*94 


3*95     34*«* 


30-37    2306 


24*09    28*98 


3250 


34*> 
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Division  XI. — Monmouth,  Wales,  and  the  Islands. 

Qlamorqas- 

SHIRK. 

Caermabthen- 

BHItt. 

PSMBROKB- 
SHISB. 

BUBOOH. 

Cahdioa*. 

Radnor. 

Yrtaljfera. 

Rhydwen. 

Haverford- 

wett 

Buokland, 
Criokhoweli 

Lampeter. 

Goginan, 
Aberystwith. 

Cefiifaee, 
Rhayader. 

4  ft.  0  in. 
368  ft. 

lftOin. 
160  ft 

2  ft  0  in. 
60  ft. 

2£t.  6in. 
190  ft 

5  ft.  0  in. 
420  ft. 

4  ft  0  in. 
290  ft. 

2  ft.  0  in. 
880  ft. 

1802. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in. 
6*i 
i-3« 
684 
6g3 
436 
581 
7*54 
4*3 
3-91 

10*30 
2*06 
7*60 

in. 
6-85 
268 
141 
248 

641 
142 
7-24 
8-98 
978 

7*00 
4*54 

in,- 

433 
1*92 
586 
4*3 
3*5* 
4<>5 
4*99 
409 

3**l 
7-08 

347 

57* 

in. 

643 

177 

2'42 
I'42 
2*12 

*6l 
6*17 
592 

779 
*35 
3*94 

in. 

3*4 
1*32 

5'37 
3'43 
2*82 

3'35 

2'00 
I40 
2*65 

577 
266 
389 

in. 

57* 
1*26 

272 

i'49 
2*09 

+E 

6*05 

539 
633 
573 
3*34 

in. 

170 

•85 
366 

273 

3'57 
286 
225 

2*67 

3*49 
3-89 
1-23 
»*39 

in. 

366 

218 

•63 

•07 

•06 

176 

278 

6*ii 

6-57 
251 

•67 

in. 
4*9° 
1*97 
3-84 
386 

3*«>4 
391 
321 
271 
3-31 

598 
2*30 
419 

in. 
5-27 
1*67 
2*60 

2*l6 

2*30 

3-85 

5'°5 

70 

694 

7*02 

536 

2*46 

in. 

| 

1 
% 

1 

in. 
5-10 

2*12 

r6o 

2*12 

3*oo 

425 
125 
550 

9*  10 
590 
6*30 

2*6 1 

in. 

t 

1 

in. 

5*4> 

3*20 

185 

2*24 

1*39 
3'97 
72 
3-32 
7*02 
672 
4*oo 
2*88 

4272 

67-07 

61*92 

5306 

49»3 

38-30 

45*13 

3129 

31*1* 

4322 

4538 

4650 

4885 

ENGLAND  AND  WALES. 

SCOTLAND. 

Division  XI. — Monmouth,  Wales,  ajtd 
The  Islands  (continued). 

Division  XII. — Southern  Counties. 

Tbb  Islands  (oontmued). 

Wigtown. 

KlRKCUD- 
BEIGHT. 

Jersey. 

Calf  of  Man. 

Point  of  Ayr. 

South  Cairn, 
Stranraer. 

ConewaU. 

Little  Rom. 

SftOin. 

Oft.  10  in. 

3ft4in. 

Oft.  4 in. 

3  ft.  4  in. 

3  ft  3  in. 

45  ft 

325  ft.? 

27  ft? 

209  ft 

22  ft? 

130  ft? 

1802. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

1-69 

2-62 

5**4 

3*f5 

4*22 

3*37 

r»5 

770 

683 

5'*4 

288 

3*34 

•67 

•5? 

1*22 

•65 

"43 

1-40 

2*10 

»*55 

1 -61 

1*30 

*92 

I'lO 

5"°4 

2*56 

4*3i 
4-98 

1-09 

2*27 

r*i 

4-00 

4*35 

301 

2*29 

1*38 

1-56 

2*07 

'99 

2*04 

2-59 

i*54 

5-00 

3-65 

3*44 

2-56 

2*03 

1-84 

2*32 

rco 
2*87 

S3 

x-69 

2*1 8 

'•57 

5**5 

4-65 

3-«4 

3*48 

4-40 

2-52 

1-63 

r?? 

272 

2-31 

5**5 

4-85 

3*47 

3*47 

253 

2*8l 

196 

no 

4-64 

•66 

3-30 

•40 

6*50 

l*IO 

3'95 

'34 

241 

•49 

•95 

278 

2*98 

r5* 

3-u 

3-50 

3*10 

4*65 

2'H 

3'2I 

2*46 

1-85 

2*00 

3*3<> 

1-24 

*75 

I*OI 

274 

2*1 0 

475 

I*i8 

3*66 

175 

2-35 

4'46 

39« 

4-10 

5-20 

3-68 

5'f 
2*96 

6-95 

7*5° 

6-51 

4-63 

273 

4*20 

I*8o 

27A 
2-58 

2*46 

2*67 

i*47 

270 

4*45 

1-82 

3-87 

*«4 

3'*i 

2*25 

391 

x-80 

375 

6*oo 

4-30 

4*49 

2-95 

276 

2*03 

2684 

*7'54 

4**49 

*r«7 

3*73 

3091 

56*00 

54#50 

4*'39 

37'oo 

26-87 

27-30 
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REPORT — 1864. 

SCOTLAND. 


Division  XII. — Southern  Counties  (continued). 

Div.  XIII. — South-easter*  Counties. 

Dumfries. 

BOXBURGH. 

Berwick. 

Hapdisgtoic. 

!■ 

Height  of 

Bain-gauge 

above 

Ground 

Sea-level 

Dumfries. 

Wanlock 
Head. 

Borthwiok 
Brae. 

Thirlestane 
Castle. 

Mungo's 
Walls,  Dunse. 

Yes 

tar. 
Oin. 

Oft.  5  in. 
70  ft. 

Oft.  4  in. 
1330  ft. 

Oft.  2  in. 
800  ft. 

Oft.  3  in. 
668  ft. 

Oft.  6 in. 
267  ft. 

!     1ft. 
!       42C 

1862. 

1863. 

1862. 

186a 

1862. 

1663. 

1862. 

186U 

1862. 

1863. 

1862. 

186a 

January 

February   ... 

March    

April  

in. 
3-91 
1-50 
3'o5 

3*20 

375 
2*65 

3'45 

4'47 
1*70 
7*10 
1-30 
5*35 

in. 
7-10 
2*90 

I'OO 

3*5 
**55 
410 
•67 
2*10 
4-00 
370 
2*90 
2-50 

in. 
8-52 
192 

4'5° 
5-89 
4-85 
828 

» 12*09 « 

2-15 
io*86 

3»22 

11-82 

in. 
7*02 

2*07 

4*39 
369 
501 
5*34 

r   -So 

1  t% 

0*25 
6*90 

in. 
500 
1-50 
5-80 

3*9° 
3-40 
5-40 
3-10 
470 
270 
9*20 
1*20 
5-20 

in. 
8*50 
3-10 
i-6o 
4*20 
270 
6*  10 
70 

r° 

0"20 

370 
440 
370 

in. 

3*20 
1-50 
2-35 

2'20 
3*50 

3'5° 
170 

3-30 

165 

4*oo 
460 
3*00 

in. 

4'55 
1-50 
i*6o 

2'00 

•85 

2*00 

•50 
3-40 

3*00 
2*60 
2*80 

165 

in. 
182 
1-72 
421 
i'68 
3 '06 
248 
2*62 
4*10 
141 
278 

•«3 
2*09 

in. 
336 

•56 
i-io 
183 
1-63 
3*5<> 

*4" 
5*3 
251 
2*40 

3»5 
190 

1   in. 

1     284 
*'55 
3*35 

2*00 
,       340 

4*' 5 

460 
2*50 
4*15 
i*45 
2*90 

3784 

in. 

3*20 
V21 

vit 
r9° 

May    

rco 

June   

r^ 

July    

V- 

August    

September  ... 

October 

November  ... 
December  ... 

490 

*"45 , 

3*80, 
1-50 
115 

2959 

Totals 

41*43 

3677 

74-10 

6044 

5I'IO 

49OO 

34*5<> 

26-45 

2880 

27-58 

Division  XIV — South- Western  Counties  (continued). 

Lanark  (continued). 

Ayr. 

1 
Bbhfrbw. 

Height  of 

Bain-gauge 

above 

Ground 

Sea-level 

Auchinraith. 

Bailliestown. 

HiU  Bnd 
House. 

Auchendrane 

House, 

Ayr. 

Brisbane, 
Largs. 

NitherPi**, 
Mean* 

4  ft.  9  in. 
150  ft. 

0ft.3in. 
230  ft. 

7  ft.  0  in. 
620  ft. 

2  ft.  3  in. 
94  ft. 

OftOin. 
126  ft. 

0ftX9in. 
350  ft 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

186a 

1862. 

i86a 

January 

February    ... 
March    ...... 

April .". 

in. 

3**5 
76 

355 

2*90 

4*07 
3'34 
3-80 

2-77 

228 
676 

1-87 
5*05 

in. 
6*40 

*'45 
i-oo 
3-00 
2*10 
2-.80 
•65 
*75 
3-30 

405 
2-60 

395 

in. 
606 
r9i 
491 
3-62 
5-69 
592 

5^7 
469 
3-52 
932 
284 
6*52 

in. 
798 
278 

176 
4-32 

363 
'4* 
4-38 
4*93 
521 

37* 
6-28 

in. 
4-30 

i*45 
3*08 
2-82 

3'33 
207 
4-80 
3*ai 
232 
6-25 
185 
47i 

in. 

475 
1*69 
1*11 
249 

2*70 
2-72 

•55 

2-77 

2-85 
377 
284 
318 

in. 

313 
2*67 
3-29 
4*5 
495 
333 
408 
3-62 
288 
824 

355 
6-28 

in. 

6-55 

5,I 
1-28 

4**3 

3*»7 

475 

•22 

3*22 
582 

4'57 
4*6 1 
638 

in. 
8*oo 
2-20 
390 
4-50 
4-80 
47o 
6*50 
4*20 
2*70 
77o 
3*00 
7-50 

in. 
8-6o 
3-30 
••70 
410 

4"20 

410 
•70 

6*50 

4*60 
4*60 
7*00 

in. 
2-20 
140 
520 
4-00 
3*20 
2*50 
4-20 
3-00 

140 

8-30 

2*20 
5-40 

in. 

10*20 

575 
1*00 

575 
4100 

4*13 

•50 

375 
TV 

5*5° 

PS\ 
875 

May    

June  

July    

August   

September ... 

October 

November  ... 
December  ... 

Totals 

40-40 

35-05 

60-67 

493* 

4109 

3142 

50-17 

49*95 

59-70 

5560 

43OO 

•3'45| 
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Division  XIII. — South-Easteen  Counties  (continued). 

Div.XlT..— 

8.-W.  C. 

Haddington 

{continued). 

Edinburgh. 

Lanark. 

East  Linton. 

Glenoorse. 

Inrereek, 
Musselburgh. 

Charlotte  Square, 
Edinburgh 

Inohkeith. 

Newmains. 

Oft.  8 in. 

Oft.  6  in. 

2  ft.  0  in. 

0  ft.  6  in. 

63  ft.  0  in. 

3  ft.  0  in. 

0  ft.  2  in. 

90  ft. 

787  ft.  ^ 

60  ft. 

230  ft. 

300  ft. 

182  ft. 

783  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862: 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

3**3 
"45 

*75 
'49 

3*15 
2*05 

7*00 
2*60 

2*67 
126 

4-03 

2*02 

3*83 
•90 

}466 

fl'JO 

I    "3° 

I272 

f  1*26 
X  1*02 

268 
•56 

6*05 
2'45o 

10*69 
5*35 

37* 

I'll 

4*60 

l'OO 

3*58 

*4 

464 

74 

2*40 

•42 

152 

**4 

11-41? 

275 

1*40 

«*37 

2*05 

3*45 

178 

2-17 

132 

2*03 

•90 

1 '60 

•96 

•80 

5*39 

521 

3*4 

132 

3*40 

215 

2-98 

124 

371 

1*62 

3*o5 

1*22 

363 

124 

466 

4*90 

i'8o 

262 

330 

3-85 

363 

318 

2*80 

3-50 

214 

2'QO 

256 

160 

4'97 

4*9° 

2*46 

'Sl 

380 

•65 

2-59 

•54 

2*70 

•65 

1*90 

•4« 

r58 

•24 

3*97 

i'95 

3*oo 

496 

6*oo 

4*5 

4* '4 

4-67 

3*7o 

3*47 

3-08 

2*90 

2*87 

2*56 

512 

5*5 

249 

243 

2*IO 

4*80 

213 

321 

2' IO 

2*65 

173 

2*30 

i'53 

2*59 

2*25 

575 

2*39 

2' 18 

6-1$ 

3'5 

396 

2*36 

}5*4* 

f2I9 
I  191 

|4'I2 

fi-68 
li*37 

3*H 

**95 

II*36 

6*27 

I'lO 

219 

2*00 

280 

1-52 

249 

*44 

i*8o 

4*35 

4*97 

2*00 

2*1 1 

4-40 

3*60 

265 

**55 

2*80 

2*22 

1-80 

1*63 

r36 

76 

8-94 

7*01 

29*28 

24'IO 

4310 

39'3© 

3289 

29*10 

33*9* 

25-64 

24*12 

19*22 

21*87 

1702 

70*92? 

65*00 

Div.XlT.— 

8.-W.C0UK- 

Division  XV.- 

-West  Midland  Counties. 

ties  (continued). 

Bbnfrbw  (continued). 

Dumbarton. 

Stirling.                          > 

Ferguslie 
House, 
Paisley. 

Greenook. 

Balloch 
Castle. 

Arddarrooh. 

Mugdock 
Heserroir. 

Polmaise. 

i 

Ben  Lomond.' 

Oft.  3  in. 

Oft.  6  in. 

0ft.4in. 

1  ft.0im 

Oft.  6  in. 

Oft.  lin. 

0  ft.  6  in. 

88ft. 

64  ft. 

91  a 

80  ft. 

320  ft. 

12  ft. 

1800  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in.    • 

6-85 

10*89 

875 

12*50 

849 

8*14 

1304 

8*58 

8*oo 

9*40 

7*60 

7'5o 

12*50 

14-40 

1-85 

5-00 

2*70 

770 

2*33 

4*57 

239 

6-97 

1  *8o 

3*9° 

•80 

3*00 

4*50 

12*20 

6-13 

1-82 

6*oo 

3*80 

4*80 

3*00 

54* 

5'84 

4*30 

3*10 

4*20 

2-00 

2*70 

4*40 

3-85 

5*20 

460 

6i5 

5*34 

4**4 

7*3' 

6*95 

4-30 

4*30 

3*50 

2*05 

1180 

980 

5*43 

2-47 

5*3<> 

4*20 

533 

2*87 

577 

4*53 

4-80 

3*10 

3*3o 

2*00 

io*8o 

4*49 

3'4<> 

3*82 

5*30 

3*95 

4'49 

4*30 

6*86 

4*9 » 

4*i  0 

3*60 

4*20 

3*80 

6*20 

8*2Q 

5*54 

•55 

575 

•80 

6*95 

65 

8*70 

#33 

6*30 

no 

430 

•50 

II*20 

•80 

371 

335 

410 

570 

4*90 

482 

5*4° 

606 

4*20 

430 

300 

37o 

7*20 

1170 

**45 

6*03 

2*95 

7*97 
6*86 

2*6 1 

7*40 

2*89 

9*56 

3*00 

6*40 

2*50 

380 

6*20 

15*50 ! 

12*20 

5-00 

13*20 

990 

555 

1440 

7*58 

8*40 

400 

7-50 

3*50 

14*60 

14*20 

2*66 

3'02 

4*45 

6*i  0 

3-83 

4*70 

521 

6*47 

300 

5*00 

2*70 

2*50 

8*50 

830 

7-96 

8*49 

1115 

983 

871 

7-67 

774 

i°*85 

8*40 

660 

570 

4-50 

18*50 

13*10 

62-03 

55*54 

74**5 

75*5*5 

6768 

57*9- 

8513 

7863 

6o*6o 

5480 

49*3° 

3885 

114-70 

117*00 

'       1 
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Division  XV. — Wbi  Midland  Cothttibs  (continual). 

Burs. 

Argyll. 

Height  of 

Bain-gauge 

above 

Ground  

Sea-level 

Pladda. 

Mull  of 
Cantire. 

Devaar, 

Campbeltown. 

Bhinnsof 
Islay. 

M'Arthur's 
Head,  Islay. 

Stonefield, 
Tarbert     - 

3  ft.  8  in. 
56  ft.? 

3  ft.  4  in. 

75  ft? 

3  ft.  0  in. 
74  ft? 

0ft4in. 
106  ft? 

1ft  3  k. 
90  ft 

279  ft? 

1862J  1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

January 

February    ... 

March    

April 

in. 
5'*5 

2*11 

4-07 

4*7 
S«o 

45* 
5'37 
270 
181 
1055 

4*34 
6*40 

in. 
6-43 
30c 
a-88 
3*oi 

3*47 
4*04 
•66 
3*20 
4*95 
37S 
37« 
4-14 

in. 
703 
2*09 
3*62 
295 

4^3 
3-03 

4*37 
4' 10 
2-33 
2*56 
329 
372 

in. 

5'4i 
•91 

339 
**43 

r7 

0*04 
•54 
4^9 
3*97 
4-94 
461 

3*5 

in. 

826 

199 

225 

3H 

447 

r6 

6*30 

243 
1-89 
97o 

in. 
7*34 
241 
2-99 
409 
401 
4*17 
4i 
5o8 

571 
4'7 
576 
501 

in. 

*4 
1*29 
2-63 
1*92 

4*4 
2*20 

3*37 
2*06 

6*11 
3*45 
5'3» 

in* 

4V 

*"45 

2*10 

2-06 

2*36 

298 

•17 
3*27 

473 
375 
334 
349 

in. 
9*80 
3-90 
370 
4-50 
6*30 
4*20 
7-80 
a-6o 
2*40 
9-30 

9*60 

in. 
77o 
4*80 
450 
4*20 
4-50 
570 
•50 
560 
940 
7*10 
970 
97o 

in. 
8-8o 
r4o 
520 

4"3o 
5-30 

4*4o 

5"f° 
3*80 

3-20 
13*60 

5-30 
12*50 

in. 

9*4o 

7*60 

6*10 
4*0 
480 
•30 
6-20 
9*60 

7*4© 

7-10 

X2a8o 

May    

June  

July    

August   

September ... 

October 

November  ... 
December  ... 

Totals  

53*9 

43'34 

43-12 

4355 

5*54 

51-13 

34*47 

JS'ii 

69-60 

73-40 

7370 

80-40 

Division  XV.— Wmt  Midiaud  Covmm  (continued). 

Div.  XVI.— East  Mn>-  1 

IAND  COUSTDBB. 

Abotll  (oontinutd). 

QLAGKMA-UrA-f. 

Knrmoas, 

Height  of 

Bain-gauge 

above 

Ground 

Sea-level 

lienor* 

Coma, 
LochEiL 

TorosayCastle, 
MulL 

Ardna* 
murchain. 

Dollar. 

Loohleven 
Sluice.      1 

1 

3ft4in. 
37  ft? 

Oft  4 in. 
14  ft? 

lftOin. 
18  ft 

3ft6in. 
82  ft? 

Oft.  4 in. 
170  ft 

OftlOfe. 

1862. 

1868. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863LJ 

January 

February   ... 

March    

April 

in. 

5*4* 
179 
2-31 
3-64 
476 
3-10 

475 
2-89 
2-59 
8*6o 
1-89 
6-65 

in. 
6-42 
4'8i 
2*62 

4"39 
2-14 

3*97 
*3 
6-26 
5-42 
4-97 
4'53 
T9* 

in. 
2-60 

2-25 

4*35 
4'45 
***5 
4-90 
2*70 
170- 
93o 
*'35 
10*04 

in. 

»3'45 
9-05 

4*35 
9-40 
5*20 
8-50, 
•jo 
9*io 
915 

6-55 
8-95 

«9*55 

in. 
12*60 

3-30 
4-40 
7*00 
7-00 

**6o 
5-10 
4-20 

16-40 
47o 

15*20 

in. 

14-60 

12*60 

5-40 

9*20 

4*00 

6*oo 

•20 

9*80 

12*20 

8*40 

11*50 

17*10 

in. 

6*42 

»'44 

*"43 

3'4* 

376 

3*4 
5*32 
3*69 
2*21 
9-66 
5-08 
5-S* 

in. 
663 

458 
241 

34o 
2-86 

3*4 

6*17 
6*60 
3*83 
5*96 
7'40 

in. 

7*45 
1-58 

4"4« 

3'33 

3S« 
2-94 

45* 
5*41 

6*02 
«S9 
4*4 

in. 
528 

73 
1-23 
2*20 
1-53 
1-82 
■0*00 

4'20 

3-6i 
3*01 

275 
28a 

in. 
57o 
1*30 
4*00 
3*  10 
4*10 
410 
380 
2*70 
1-50 
570 
2-20 
4-00 

in. 

47o 
1-60 
170 
270 

2-20 1 

3HX) 

o-oo 

3^90 
4*70 
3*30 
290 

3«o 

May   

June  

July    

August   

September... 

October 

November  ... 
December  ... 

Totals 

4839 

5412 

5454 

10405 

94*00 

111*00 

53*4 

53*3 1  4774 

24*98 

42*20 

34*lo 
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Division  XV. — West  Midland  Commas  (continued). 


Amotul  (continued). 


Gaffe 

Toward. 


40.0  in. 
80  ft? 


1882.    1863. 


Hafton, 
Dunoon. 


4  ft  0  in. 
40  ft 


1862.    1863. 


Otter  House. 


Oft.  6  in. 
130  ft 


1862.    1863. 


Fladda, 
Jura  Sound. 


0ft6in. 
20  ft? 


1862.    1863. 


Inverary 
Castle. 


OftOin. 
30  ft. 


1862.    1863. 


Druhaig, 
Dalmally. 


3  ft  0  in. 
260  ft 


1862.    1863. 


Oban. 


Oft  4  in. 
10  ft 


1862.    1863. 


7-86 
*'54 
3-4* 
4*3 
5-3o 
4*21 

5-7» 
4*20 

2*84 

9*60 

3*36 

8*21 


818 

3'41 
316 

4*47 
366 

404 

•41 

579 

718 

416 

7*7 


10*59 
263 
4*21 

7'« 
646 

55* 
9*3 

45a 

I'*4 

5*77 
H*45 


1509 
8-5o 
4*07 
807 
4*37 
4*94 
7' 

1066 

7'36 

7*35 

12*61 


in. 
889 

*'3I 

2*56 

387 

7-05 

4*3* 
614 

344 

2*10 

io*x6 

5*5* 
8*io 


m. 
867 
429 

4'3* 
481 

3*51 
488 

•47 
6*oo 
6-80 
651 

5*4 
846 


in. 

1370 
470 

4'4° 
6*oo 

5  *20 

5*4* 
7*10 
560 
410 
21*40 
3*80 
950 


820 
6*  10 
7*io 
S'4o 
370 
3'8o 
•10 
7*60 
810 
570 
660 
7*80 


7*00 
2*20 
roo 
5-00 
400 
5*10 
6*00 
3*10 
3-00 

10*00 

450 

13*00 


in. 

15*00 
800 
4*00 
8*00 
3-00 
4*00 
•20 
5*00 
9*00 

%6*oo 
8*oo 

17*00 


7*80 
10*20 
1570 

7*00 

6*85 
2675 

6*oo 
24*50 


in. 

22*70 

17*80 

800 
13*20 

675 

8'20 

2*00 
12*50 
20*90 
1 1 '40 

1592 
3318 


2*6o 

3*00 
450 
6*oo 

0*20 
410 

365 
12*85 

390 
1195 


in. 

10*90 
8*70 
4*20 
6*oo 
2*90 

4*5 
•68 

8*45 
0*30 
8-55 
790 
10*40 


62*27 


5726 


9132 


89*4 


64-46    63*86 


80*90    70*20    63*90    87*20 


172-55    72*40    82*63 


Division  XVI 

. — Bast  Midlaxd  Cototies  (continued). 

Fin. 

Perth. 

We  of  May. 

Kookton. 

Pittenweem. 

Ledard. 

Deanaton. 

Bridge  of 
Turk. 

Looh 
Katrine. 

2  ft  2  in. 

0ft6in. 

3ft0in. 

Oft  6 in. 

0  ft  0  in. 

Oft  6  in. 

0ft6in. 

182  ft? 

80  ft 

75  ft 

1600  a 

130  ft. 

270  ft. 

830  ft 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. . 

1862. 

1863. 

1862. 

1863. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

273 

2*27 

46* 

392 

3*62 

3'!5 

77o 

9*40 

6*30 

8*ooj 

io*6o 

10*60 

14*00 

1450 

170 

•66 

a*2o 

I'OI 

214 

•81 

5*80 

6*20 

>35 

340 

1*90 

6*20 

3*20 

7*40 

1*82 

'35 

3*28 

79 

2*70 

•81 

370 

7*10 

3*80 

170 

3'5° 

37o 

5*10 

670 

'9* 

124 

*'95 

'94 

»'55 

1*59 

9*80 

7*00 

3*60 

3*30 

6*io 

5*6o! 

7*50 

3*09 

'59 

379 

179 

2*63 

*45 

8*20 

8*90 

390 

3*60 

3*40 

2*50 

7*20 

3"20 

**33 

**35 

28 1 

177 

2'20 

214 

9*50 

3*60 

3'45 

5*30 

4*50 

7*20 

400 

1*92 

33 

376 

49 

2*17 

'37 

11*40 

•20 

5*20 

•20 

6*30 1 

•20 

8*50 

•60 

359 

3*o4 

**48 

360 

175 

4*4 

7*80 

10*10 

350 

400 

5*40 

7*00 

500 

7*80 

ri8 

*'59 

*'95 

3*6 1 

2*03 

2*93 

5*70 

8*30 

2*50 

5*00 

2*60 

810 

2*70 

9-50 

3*17 

180 

4*21 

2*62 

3-38 

1*67 

15-00 

8*60 

770 

4*20 

12*90 

560 

1510 

6*8o 

76 

183 

115 

234 

'39 

2*11 

35o 

12*00 

300 

2*85 

360 

5*60 

59° 

770 

i*88 

1*56 

308 

191 

"35 

123 

14*60 

1340 

7*10 

4-85 

10-30 

8'oo 

1550 

12*80 

15*08 

18*61 

34*8 

*579 

25*97 

22*40 

j  0270 

95*20 

51'55 

4455 

71*90 

68-50 

9690 

87*50 
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Division  XVI. — East  Midland  Counties  (continued). 

Pirth  (continued). 

FOBPAJL 

Height  of 

Rain-gauge 

above 

Ground  

Sea-level 

Auchterarder 
House. 

Stronvar.Loch 
Earn  Head. 

Trinity  Gask. 

Perth 
Academy. 

Stanley. 

Dundee 
Water  Works. 

2  ft  3  in. 
172  ft. 

Oft  6  in. 
463  ft 

Oft  1  in. 
133  ft. 

64  ft  6  in. 
105  ft. 

1  ft  0  in. 
200  ft. 

OftOin. 
60<t 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1861 

January 

February    ... 

March    

April 

in. 

5**9 
ri3 
4*o8 
259 
*'44 
4"*5 
270 

334 
115 
5-25 
2*05 
4-10 

in. 
5-08 
305 

•95 
2*24 
1-30 
2*50 

•17 
5*10 
4-05 

3*7© 
215 
3-00 

in. 

12' 10 
264 
882 
8- 10 
615 
7-40 
709 
4-00 

378 
15*16 

5*35 
17-25 

in. 
1570 
8-15 
4-50 
7-20 
2*80 

5-40 
•40 

776 

9*26 

7-46 

8*92 

12*25 

in. 

7*35 
no 
2*50 

2'IO 

3-10 
3*10 
3'8o 
4*50 
1*90 
4*60 
1-19 
4*10 

in. 
4*80 
170 
1 '20 

2*20 
1*20 

2*60 

•IO 
5*90 

3-40 

3*30 

*'55 

2'10 

in. 

ro6 
1-56 

i*47 
2-68 
3-i  1 

i*95 
1*63 
1*89 
3*20 
1-23 
2*67 

in. 
3*03 
ni 

*44 
178 

•88 
228 

•19 
3*06 
3*03 
1  "90 

2-i6 

in. 
5-02 
1*40 
2*50 
2*21 
353 

3'5" 

2*50 

3>5 
**35 
3-90 

i*45 
355 

in. 
365 
1-36 
1*30 

2"!  I 

i*5 
2-95 

*55 
4*57 
2*92 

*'45 

1-87 
2-37 

in. 
5'*4 

2*0O 
2'90 
I76 
3-91 
4*50 

3'53 
2-03 
1-65 
2*05 
•88 
2*8o 

33*26 

ID. 

3 

1*4- 1 

May    

rto 

June  

yx, 

July    

•ic 

*~,*V     

August   

September... 

October 

November  ... 
December  ... 

f«5 

r«5 

no 
no 
i"95 

Totals 

3«'97 

33*9 

97*84 

89*80 

39*34 

31-05 

*5*97 

21-99 

34-07 

»775 

15*51 

Division  XVII 

. — North-Eastern  Counties  (continued). 

Kincardihb  (continued). 

Absrdkbh. 

Height  of 

Rain-gauge 

above 

Ground  

Sea-level 

Banchory 
House. 

Braemar. 

Aberdeen, 
Bose  Street 

Castle  Newe. 

Tffljdesk, 
Eflon. 

Buchanna* 
Peterheii 

Oft  4  in. 
99  ft. 

1  ft  0  in. 
1110  ft. 

Oft  4  in. 
95  ft. 

1  ft  0  in. 
915  ft. 

Oft  4 in. 
349  ft. 

3ft4in. 
35  ft? 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

January 

February   ... 

March    

April 

in. 
4*10 
1-50 
2*50 
•80 
3-50 
2-50 
i*8o 
1*90 
1-30 
2*70 
no 
2*80 

in. 
3*20 

•10 
2*  10 
no 

•90 
i*8o 

•30 
4*20 
no 
2*80 

•90 

270 

in. 

4*26 

i*6o 

2-33 

1-51 

239 

4**5 
2*23 
3*84 
2-08 

4*3* 
•99 

400 

in. 

5'9i 

1*28 
108 
2*84 
132 
3*50 
•5* 
4*43 
3*59 
3*77 
2*25 
3*62 

in. 
4'i8 

1*57 
2*50 
1*82 
370 
285 
2*30 
2*50 
1*90 
3*00 
170 
*75 

in. 
258 
•40 
2*50 

«*75 
i*8o 
248 
•97 
4*86 

2*11 
2*52 
V17 

2-80 

in. 

377 
r66 

283 

•65 
2*69 
3-80 
2*13 
3*2 1 
1-94 

**35 
•86 

3*5* 

in. 
3*54 
.*3* 
1*97 

1*94 
r58 
1-69 
1*03 
3-92 
4*02 

363 
1-81 

3*34 

in. 
3*16 
177 
3*33 
1-39 
2*67 
2-82 
2*00 
2*30 
2*09 
2-84 
i«59 
2*30 

in. 
329 
•40 
241 

2*01 
1*96 

1-82 
i*oo 

4-96 
303 

1*44 
3-29 

in. 
3*23 
i'43 
i'47 
136 
2-09 

2-49 
2*09 

171 
1-39 

2-37 
i-oi 
r8o 

in. 

175 
*5- 
i*5C 
rii 

May   

i-H 

June 

I-2-J 

July   

I'M 

August   

September... 

October 

November  ... 
December  ... 

»*0J 

113 
1-64 

Totals 

26*50 

2 1 '20 

33*84 

34*11 

3077 

*5*94 

29-41 

28-79 

2826 

3003 

22*44 

18-91 
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Division  XVI. — East  Midland  Counties  (cant). 

Div.  xvn. 

— N. -Eastern  Counties. 

i 

Forpar  (continued). 

KufCASDIRB. 

Craigton. 

Kettins. 

Arbroath. 

Montrose. 

The  Burn, 
Brechin. 

Bogmuir. 

Strachan, 
Banchory. 

Oft  0 in. 

1  ft  0  in. 

2  ft.  0  in. 

6  ft.  0  in. 

Oft  6  in. 

Oft  Sin. 

1  ft6in. 

440  ft 

218  ft 

65  ft 

21ft 

237  ft 

200  ft 

200  ft 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

|     577 

3*37 

5**5 

*59 

3*3» 

271 

375 

2*41 

5-50 

3*80 

470 

3*oo 

5*00 

3*50 

I     »-5» 

•68 

1-81 

*«3 

r9i 

•54 

1*46 

*3* 

2*20 

•50 

2'00 

•40 

**33 

•30 

r»7 

r3o 

2*30 

**45 

3*20 

•81 

2-43 

•80 

3-30 

I'OO 

3*00 

1 '60 

2*72 

2*15 

V4* 

1*89 

171 

r56 

140 

1-32 

1*09 

i*55 

I  80 

1 '80 

i*8o 

2-70 

•80 

1*65 

315 

175 

4-43 

»*59 

4*02 

r58 

3-67 

1*48 

3*20 

160 

3*io 

170 

3*50 

i-8o 

440 

3*20 

4-a  1 

2*85 

2*84 

3-56 

251 

4*00 

3*37 

370 

3*80 

4*20 

2*60 

4*35 

2*70 

3*»5 

•8j 

**45 

*3» 

1*22 

2-83 

'45 

2*40 

•70 

2*10 

•60 

r58 

•60 

3*37 

4*60 

3*39 

5**5 

2*64 

3**7 

i*5 

3*76 

2*80 

3-50 

2*00 

2-80 

295 

3*55 

|     **43 

4*00 

17a 

*74 

2*00 

369 

243 

3*26 

3*10 

240 

2*60 

2*20 

2*60 

270 

1     3*4 

2*60 

3*3* 

3-90 

3*02 

251 

3-12 

*-56 

3'20 

3*60 

3*10 

3*60 

3'86 

35° 

97 

a  54 

116 

i-45 

'*t 

2-17 

'74 

1*67 

I*IO 

160 

I*IO 

i*6o 

1-30 

I70 

3*n 

2*©7 

2*69 

179 

2-48 

1*80 

2*90 

I-85 

3-90 

2*30 

270 

2-00 

2*40 

2*70 

3824 

18-85 

34*49 

46*32 

3**33 

24.73 

30-27 

23*47 

36*20 

26*60 

32*40 

24*80 

33*39 

26*93 

Div.XVH.— N.-Eastern 
Counties  (continued). 

Division  XVIII. — North- Western  Counties. 

Abkrdkew 
(continued). 

Elgin. 

Wist  Ross. 

East  Boss. 

Kirmairdhead. 

Elgin, 
Ashgrove. 

Kyleakin, 
Loch  Alah. 

Btornoway. 

Beroeray. 

Tarbetness. 

Ardroas  Cattle, 
Alness. 

3ft4in. 
64  ft 

Oft  3  in. 
33  ft 

0  ft  2  in. 
3ft? 

3  ft  4  in. 
31ft? 

0  ft  6  in. 
15  ft 

3  ft  4  in. 
61ft? 

1  ft  0  in. 
450  ft 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in. 
2*57 
2*11 
151 

'"57 
251 
2*27 
2*03 
2*71 
131 

**45 
1*40 
2-58 

in. 
3*06 

•4« 
2*30 
2*12 
»'57 
»*37 
1*28 

4>5 
2-84 
3*01 
170 
3*o5 

in. 
179 
1-48 
2*56 
no 
3'6i 
4*14 
3*45 
3*89 
1*98 
231 
1-62 
170 

in. 
377 
•«7 
1*16 
238 

'43 
i-86 

75 
4*32 
410 

**53 
150 
3.4a 

in. 
7*02 
3i5 

lV 

463 
490 

559 
5"45 
3-30 

4*35 
12*95 

4*35 
10*90 

in. 

11*40 
7*45 
305 
6*90 
2*80 

5-15 

»*35 
10*04 
11*92 

3*69 
14*30 
17*05 

in. 
3*50 

I'OO 

1*17 
3-8i 
2*57 
3*30 
2*70 
2*26 

675 
3*99 
4*^5 

in. 
e*5i 
3-i8 
1*72 
3*67 

1*22 

2*I9 

•44 

3*i» 

4*22 

3*20 

363 

3*01 

in. 

10*20 
2*30 
6*10 
7*20 
8*40 
9*20 

10*20 

11*40 

9*30 

lO'IO 

6*00 
'4*55 

in. 
10*40 

6*30 
4'4° 
6*io 
6*40 
7*3o 

lO'IO 

11*20 

I2*IO 
II*00 
12*00 

in. 
488 
2*06 

3*98 

3'02 

5*74 
4*54 

4#3I 
5*16 

•86 

7*14 

2*18 

3*68 

in. 
7-82 
1*21 
i*39 
430 
4*5o 
4*53 
•46 
6*65 

3*4- 
4*5* 

in. 

1*61 

3*4' 

3*1 6 
411 
2*46 
2*88 
1*26 

5*43 
190 
3*88 

in. 

7*07 
3*42 
181 
4*09 

r!3 

1*83 
*55 

aj 

**53 
2*68 

5*95 

*5*02 

2693 

29-63 

27-09 

68*04 

95*10 

37*23 

3617 

"H'95 

I02*40 

47*59 

47*55 

34*30 

44*36 
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Division  XYHI. — ^Nobxh-Wsbtdut  Couhtibb  (continued). 

E.  Bom  (oontinutd). 

Wmt  Ivyhuubb. 

Height  of 

Bain-gauge 

above 

Ground 

See-level 

Cromarty. 

GfanQuoioh. 

Oroneav, 
Isle  of  Biye. 

Baaaay. 

Portree. 

Barrahead. 

3ft.4in. 
28  ft.? 

700ft. 

0ft.6in. 
15  ft.? 

3  ft.  6  in. 
80  ft. 

Oft.  1  in. 
60  ft. 

3ft.0in. 
640  ft? 

1882. 

186a 

1862. 

1868. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

January... 
February 
March    ... 
April  ...... 

May   ...... 

June  ...... 

July   ...... 

Auguat  ... 
September 
October... 
November 
December 

•• 

in. 

**93 
i*o3 

*57 
2-19 
259 

'93 
231 

*2 

182 
i**5 

in. 
3*89 
1-21 

*4 

1*26 

•86 

•06 
4*87 
4*54 
«'47 
1*69 
316 

in. 

10*25 
438 
365 
832 
441 

11-14 

11*57 

in. 

16*24 

14*12 

10-83 

10-55 

4*57 

5*49 

125 

12*24 

17i6 

9*22 

11-34 

*4*43 

in. 
4*77 
**54 
1*55 

500 

645 
4*75 
6*20 
508 
2-25 
13-10 

5*55 
10-26 

in. 

1 1 '85 
8-50 
3*35 
5*93 

10-65 
7-64 
392 

17-08 

15-48 

ii*o6 
8-80 

»9*55 

in. 
870 
2-50 
2-65 

4*5 
580 
6*40 

8*75 
410 

555 

13-80 

S'*> 
11-30 

in. 
1325 
9*10 

4*«5 
665 

4*35 
440 

«'95 

905 

10*20 

5*95 

9-10 

1170 

in. 
1350 

5**9 
3*10 
719 

7*77 

606 

10*07 

4*4 

8*35 

1882 

9*22 
I7*l8 

in. 

20-14 

1519 

7*02 
io*8x 

6*50 

5-1° 

2*84 
IO*36 

I3*76 
87* 

*5*94 
3*43 

in. 

4**7 
108 
2-76 
2*04 
a*93 

236 

169 
482 
365 

3*8 

in. 

116 

*«4 

1*30' 

1*91 
»«4 

*47 
1*01 
yU 

»*53 

181 

2*21 

Totals 

2036 

26-63 

... 

*  37*44 

6750 

123-81 

79-20 

9035 

111*19 

"4889 

34*5 

2673 

Division  XTX. — Nobthkbjc  Couhtisb  (continued). 

Suthbbxjjid  {pontinueS). 

CUTHNBSS. 

Otuutet. 

Height  of 

Bain-gauge 

above 

Ground  

Sea-lerel 

Gape  Wrath. 

Noaahead. 

Holburnhead, 
Thurso. 

Dunnethead 

Portland, 
Skerries. 

Melaetter 
Hoy. 

3ft.6in, 
356  ft.? 

3  ft.  4  in. 
127  ft? 

0ft.4in. 
60  ft.? 

3ft.6in. 
300  ft.? 

3  ft.  3  in. 
72  ft.? 

0ft.2in. 
65  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1888. 

January 

February    ... 

March    

April 

in. 

*75 
149 

at 
2-97 
4*16 
3*08 

**93 
6*6i 
428 

4*37 

in. 
7*31 
412 
'•95 
4<>9 

as 

•76 

5»7 

*77 
3*01 

4' 3 
661 

in. 

2*21 

1*69 
'"39 

1*12 
2*92 
J -96 
1*21 
I -21 
•67 
2'87 

in. 
284 
1 '08 

**37 
1*98 
1*48 
*9* 
*77 
3*3 
259 

**35 
1-05 

3*44 

in. 

1 

t 
1 

in. 

4**5 
170 
270 
1*29 
185 
1*29 

ji6 

2-63 
300 
6*03 

in. 
2*92 
4*4* 

•97 
**57 
**48 

2*21 
I*65 
I*8o 
Il6 

273 
173 

'•47 

in. 

2*22 

*5* 

*53 

2*60 

*35 
1*23 

•53 

316 

4*37 
2*05 

4*37 

in. 
3-12 
1*26 
2-27 

*53 
277 
4-03 

2'20 

139 

316 
165 
S'¥> 

in. 
298 
1*46 
1*66 
2*34 
2*21 
•86 
•60 
3*oi 
2*34 
1*69 

6-46 

in. 

1 

t 
1 

in. 
2*60 

2-70 

4-00 

2*50 

•60 

l*IO 

3-10 
5*10 
2*30 
a*oo 
870 

Miy  

June 

July   ^ 

Auguat  

September ... 

October 

November  ... 
Beoember  ... 

To**** ,., 

40*26 

CO'OC     <    AI'Al 

2399 

33«3 

25-11 

24*42 

2923 

27-40 

40*70 

5**  y  j 

—  -   -^y 
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Division  XVIII. — North-  Wktebh  Counties  {continued). 

Div.  XIX. — Nobthsbk 
C0UKT1E8. 

Wmt  Invzbnbss  {continued). 

Bast  Imraiisss. 

SUTHKELAKD. 

Uthenish, 

Loch  Maddy, 

Island  Glass, 

Beaufort 

Culloden 

House  of 

8.  Uist. 

N.TJist. 

Harris. 

Castle. 

House. 

Tongue. 

0  ft.  4  in. 

2  ft.  6  in. 

8ft.4in. 

4  ft.  6  in. 

3ft.  0  in. 

0  ft.  6  in. 

0ft.lin. 

157  ft.? 

30  ft.? 

60  ft.? 

40  ft. 

104  ft. 

6ft. 

33  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

450 

7-10 

11-30 

8*ao 

3-03 

i-8o 

**33 

9*81 

179 

6*02 

170 

5-38 

2*40 

750 

197 

55« 

2-05 

315 

156 

2-33 

93 

4-01 

»*33 

i*94 

**45 

1*47 

I-20 

3-30 

2*62 

2-65 

2*80 

3-15 

1 -04 

2-13 

2*23 

•90 

i-4t 

78 

2*20 

I'OO 

880? 

2-50 

385 

5-20 

4*25 
285 

5'8o 

188 

177 

I  '22 

3*4* 

*93 

3*06 

J-25 

3*33 

2'8o 

4-80 

303 

3-05 

3-60 

1*67 

i-Si 

2-80 

1-38 

2*65 

ri8 

I '80 

1-25 

2-50 

2*50 

3*93 

3'85 

4-30 
6*40 

3*0 

244 

•99 

3'6o 

»'44 

2*92 

1*91 

*75 

I  '22 

2'JO 

2-80 

5*1 

•55 

•20 

2-49 

*99 

268 

**3 

2-57 

6-67 

165 

•30 

3OO 

•70 

*99 

3'7o 

500 

310 

a-97 

276 

246 

355 

242 

3-28 

i-6o 

3*20 

215 

7-30 

330 

4*00 

1-97 

331 

1*37 

5-64 

1-27 

4*57 

•85 

495 

9° 

7-20 

862 

5"*  5 

900 
7-80 

3**5 

310 

2*09 

391 

3*13 

265 

2-24 

400 

r?5 

590 

270 

6*05 

2'5S 

4*5o 

4'34 

1*92 

239 

3'5i 

2-43 

2'20 

lV 

1*60 

3-30 

ri°9 

7-00 

8-05 

940 

4-50 

•65 

2*00 

4*15 

574 

219 

2-97 

1*82 

6*30 

300 

•80? 

5«*93 

5573 

*9'45 

47*35 

2514 

23-90 

30-07 

4276 

2463 

33-88 

1365 

32-03 

37-50 

42 -60 

Division  XlX. — Nobthhrn  Commas (continued). 

Obksxt  {continued). 

SmrrLAJfD. 

Kirkwall 

Sandwiek. 

North 
Honaldsaj. 

Sumburghead. 

The  Manse, 
firessay. 

lost  Yell 

Oft.  4  in. 

8ft. 

2  ft.  0  in. 
78  ft. 

3  ft.  4  in. 
21?ft 

3  ft.  4  in. 

266?ft. 

0  ft.  4  in. 
12  ft. 

OftOin. 
273  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1868. 

1862. 

1863. 

1862. 

1868. 

1862. 

1863. 

in. 
4-02 

v6i 
328 

3*82 

*'57 
*'75 
166 

3*07 
5*83 
198 

3*47 

in. 

455 
242 

»-84 
276 
187 
1*82 
1-28 
4*02 
476 
2-50 
2-23 
4-87 

in. 
402 

>fs 

2-27 

286 
233 

252 

2-25 

301 

569 
2-38 
378 

in. 

5-i« 
306 
2*60 
3*4 

2'6l 

1-09 

I"2I 

12 

3*08 
536 

in. 
368 
132 
1*23 
2-50 
2*09 
113 
2-J7 
**3 
**35 
7*20 
276 
6*oi 

in. 

5*49 
330 

**47 
2-88 
1-97 
1*02 
•86 

2-22 

4*12 

3-07 

647 

in. 
276 
1*22 
•69 

2*12 

1*94 

1-07 
281 
130 
178 
5*34 
179 
4*80 

in. 

410 

i-86 

*74 
2-93 

«'53 

•36 

»*53 
2-71 
1*96 

*'35 
382 

in. 

4f5 
185 

»75 

285 

310 

«75 
410 
130 
4-00 
10*50 
2*60 
7-20 

in. 

6*20 

2*60 
4*10 

i-6o 

•30 
3-30 
4*20 
4-ao 
3*00 
7-50 

in. 
694 
280 
4*5* 

2-62 
2*60 

356 
•95 

2*90 
8-72 

3-32 

884 

in. 
697 
448 

2-0O 
5IO 
«*93 

2-47 

•97 
418 

356 
1407 

i  3473 

3492 

34-38 

3972 

3447 

36-32 

27*62 

25*61 

45*95 

4340 

5221 

58-70 
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REPORT — 1864. 

IRELAND. 


Division  XX. — Munster. 

Cobs. 

KbBBY. 

Watbbfobd. 

Clabb. 

Height  of 

Rain-gauge 

above 

Ground  

Sea-level 

Queen's 

College, 

Cork. 

Valentia. 

Waterford. 

Portlaw. 

Killaloe. 

6  ft.  0  in. 
65  ft. 

2  ft.  6  in. 
40  ft. 

4  ft.  0  in. 

50  ft. 

20  ft.  0  in. 
50  ft. 

Oft.  5  in. 
123  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

January 

February    ... 

March    

April 

in. 
672 
249 

4"*7 
3*oi 

3*5 
3'9* 
3-qi 

**57 
3-07 
521 
3-38 
S'07 

in. 
3*4* 
1-32 

4-70 

2*Ol 

i-53 

3**9 
1*48 

4*77 
i*8o 

7**4 
396 

4-07 

in. 

8*22 

486 
5H 
4-i5 
470 
3*06 
3*57 
3*33 
10*03 
6*02 
7*00 

in. 
5-32 

3*3© 
823 
3-27 
2-15 
3-67 
1*26 
7*67 

5*94 
8-56 
876 
651 

in. 

7*34 
142 

4*35 
4*86 
2-37 
3-48 
3-48 
2*63 

3»4 
432 
2*70 
5*o4 

in. 
4**3 

3-67 

•95 
1*18 
218 
117 
4-64 
3-82 
6-6o 
4-05 
3-24 

in. 

9*43 
181 
4*68 
499 
339 
4*o8 

3*67 
2*61 
2-33 
4-42 
2*64 
6*05 

in. 
3*60 
144 
5*38 

I'OO 

1 -90 
2'6o 

1-48 
4-84 
348 
826 

4*8 1 
286 

in. 
617 

1-36 
4*61 

5*33 

4-07 
299 

4*54 
2-42 
1-98 
8-07 
2*96 
5*35 

in. 

5-40 
2*90 

3*95 
286 

2*91 

3*»5 
•86 
5*60 
6-23 
627 

7**7 
4*62 

May    

June  :.. 

JuV    

*"*  J    

August   

September ... 

October 

November  ... 
December  ... 

Totals 

47"*7 

40*18 

62*19 

64-64 

45'*3 

37- 10 

50*10 

4*74 

49'85 

52*12 

Div.  XXI. — Leinstee 
(continued). 

Div.  XXII. CoNVAUGHT. 

Div.  XX1TL— Ulster. 

Longford. 

Galway. 

Slioo. 

Fermanagh. 

Armagh. 

Height  of 
Bain-gauge 

above 
Ground 

Edgeworths- 
town. 

Queen's 
College, 
Galway. 

Markree 
Observatory. 

Florence 

Court, 

Enniskillen. 

Armagh 
Observatory. 

6  ft  0  in. 

16  ft.  3  in. 

0  ft.  11  in. 

30  ft.  0  in. 

Sea-level 

333  ft. 

25  ft. 

145  ft. 

300  ft. 

236  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

January...... 



5'oo 

7*3i 

852 

464 

414 

7*34 

5>24 

S76 

4*95 

February   ... 



2*31 

2*36 

5*02 

•92 

225 

139 

2*72 

1-27 

i*8o 

March    



3*01 

3*94 

4'44 

3*22 

2*62 

5'45 

3*02 

37o 

2*27 

April 

May    



2*10 

4*02 

422 

3*oi 

*'57 

343 

162 

3*47 

2*5" 



5*o4 

3*34 

5*5 

2*58 

2-44 

2*79 

2*70 

3'57 

2-53 

June  

3*34 

2*72 

5-i8 

2-56 

312 

403 

37° 

3*60 

3*74 

July    



•21 

4*20 

*4> 

372 

"*3 

5*°4 

79 

4*5  S 

•26 

August   ...... 

•23 

6*02 

3*54 

5*36 

2-86 

4*53 

2*50 

460 

218 

3*5' 

September  ... 

224 

521 

2*68 

7-03 

*#57 

471 

2*21 

4*54 

173 

3'83 

October 

6*17 

6*,5 

6*68 

490 

646 

^72 

571 

469 

5'9° 

6*36 

November  ... 

3'i4 

6*oo 

2*20 

8*01 

3*08 

1*50 

3*12 

432 

1*96 

4-02 

Deoember  ... 

6*30 

4-03 

862 

418 

429 

3*88 

6*37 

4*5' 

4-36 

3*16 

Totals 

48*42 

51*61 

62*52 

3991 

3471 

49*38 

4*'45 

42-05 

39*00 
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Divison  XXI. — Leinsteb. 

KlLKENNT. 

King's  Co. 

Qukkn's  Co. 

WlCKLOW. 

Dublin. 

Kilkenny. 

Birr  Castle. 

Portarlington. 

Fassaroe  Bray. 

i 

Black 
Dul 

28  ft. 
90 

Book, 
)lin. 

O.  S.  Office, 
Dublin. 

Oft.  6  in. 
200  ft. 

0  ft.  3  in. 
202  ft. 

9  ft.  0  in. 
236  ft. 

5  ft.  0  in. 
200  ft. 

Oin. 
ft. 

7  ft.  0  in. 
166  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in. 

273 
2*36 

*57 
2-26 
3-89 
1*63 

3*57 

in. 

3*34 
•62 

rU 

•86 
1*40 

3*12 

•94 
3-30 
2-42 
7-89 
3-23 
2-59 

in. 

2*26 

3-84 
2-81 
386 
273 
376 
2*92 

V$l 

4-86 

1#95 
2*20 

in. 
312 
165 

*-53 
1-25 

I'OI 

•90 
"33 

3-67 

4'2I 

4-07 

2*30 

in. 

5*4i 
1-07 
2-51 

3'«7 
4-92 

3*58 
392 
3"8i 
2*91 

5*54 

4*66 

in. 

411 

1-36 

3*9° 
ro6 
289 
465 
70 
5-64 
387 
702 
483 
3-48 

in. 

6-54 
3*26 

4'34 
3*49 
276 
4*01 
3.23 

**53 
3-01 

4*39 
2*91 

533 

in. 
6-,4 

•58 
33" 

74 
126 
2*05 
1*40 
3*20 
2*26 
8-07 
2-74 
4-12 

in. 
3*38 

91 
2-59 
2*40 
2*19 
2*29 
2*40 

"94 
1-50 

i#95 

i'49 
r94 

in. 
1*64 
•36 
i-38 

•56 

X-82 

7* 

2-25 
3*29 

5*4i 
"•59 
313 

in. 
2-91 

'37 
3-04 
419 
2-76 
259 
359 
i'33 
178 
313 

**45 

2*04 

in. 
2-13 
•58 

1*12 

I'I7 
146 

235 
•87 
3*99 
*73 
575 

2*22 
2*04 



3366 

3628 

28-81 

45*15 

45*3* 

45-80 

35-87 

24-98 

23-07 

30*18 

26'4I 

Div.  XXIII. — Ulsteb  (continued). 

Down. 

Antrim. 

Londonderry. 

Tyrone. 

Waringstown. 

Linen  Hall, 
Belfast. 

Londonderry. 

Leckpatrick. 

0  ft.  4  in. 
191ft. 

4ft.0in. 
12  ft. 

40 ft.  Oin. 
60  ft. 

0  ft.  6  in. 
260  ft. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

1862. 

1863. 

in. 

"3-65 
271 

in. 
268 
76 
i'53 
i*55 
2-08 
2*36 

•5* 

366 
3-00 
574 

1*96 

in. 

5*3* 
151 
3-25 
4*00 
382 
309 
4*  00 
**57 
1-33 
4-67 

3*23 
4*39 

in. 
4-56 
115 
2-24 
234 
278 
337 
"53 
4*08 
352 

7*44 
370 
2*84 

in. 

4*60 

1-34 

343 
2-93 
2*63 
2*29 

3*94 
1*89 
213 
0*29 
318 
5«9 

in. 

4*57 
2*26 
2-05 
2-83 
2*65 
4*82 

74 
3-36 
581 
5*27 
3*60 

4*22 

in. 

4*88 

1-46 

386 

3-81 

273 

2*67 

4*00 

2*48 

2*26 

6*68 

2*69 

4*93 

in. 
418 

"74 
1-52 
2*60 
284 
5*87 
#5» 
4*68 
5-46 
5-*5 
3*45 
3*59 

2839 

4118 

3855 

3984 

42*l8 

4*45 

4170 
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Preliminary  Investigation  cf  the  Mechanical  Properties  of  the  pro- 
posed Atlantic  Cable.    By  William  Fairbairn,  LLJ).,  fyc,  F.R.S. 

It  appeared  essential  to  the  public  interest  that  the  second  attempt  to  sub- 
merge a  telegraphic  cable  across  the  Atlantic  should  not  be  left  to  chance, 
that  a  close  and  searching  investigation  should  be  entered  upon,  and  that 
nothing  should  be  left  undone  that  could  be  accomplished  to  ensure  success. 
For  the  satisfactory  attainment  of  this  object,  it  was  considered  necessary — 

1st.  To  determine  by  direct  experiment  the  mechanical  properties  of  every 

cable  submitted  for  submergence  in  deep  water; 
2nd.  To  ascertain  the  chemical  properties  of  the  insulator,  and  the  best 

means  to  be  adopted  for  the  preservation  and  duration  of  the  cable ; 

and, 
3rd.  To  determine  the  electrical  properties  and  conditions  of  the  cable 

when  immersed  under  pressure  at  great  depths. 

These  varied  conditions  were  left  to  a  oommittee,  on  whom  devolved 
the  consideration  of  every  question  relating  to 
the  efficiency  and  ultimate  security  of  the  cable. 
That  ot  its  mechanical  properties  was  left  in 
my  hands;  and  I  was  requested  to  undertake 
the  first  division  of  the  inquiry,  and  to  deter- 
mine, by  actual  experiment,  the  strengths,  com- 
binations, forms,  and  conditions  of  every  cable 
considered  of  suitable  strength  and  proportion 
to  cross  the  Atlantic.  To  fulfil  these  condi- 
tions and  ensure  correct  results,  a  laborious  series 
of  experiments  were  instituted ;  and  in  order  to 
attain  accuracy  as  regards  the  resisting  powers 
of  each  cable  to  a  tensile  strain,  they  were  broken 
by  dead  weights  suspended  from  a  crab  or  crane  a, 
by  which  they  oould  be  raised  or  lowered  at 
pleasure.  The  weights  were  laid  on  one  hundred- 
weight at  a  time,  and  the  elongations  were  care- 
fully taken  and  recorded  in  the  table  as  each 
alternate  fourth  hundredweight  was  placed  on  the 
scale  until  the  cable  was  broken.  By  this  process 
we  were  enabled  to  ascertain  with  great  exactitude 
the  amount  of  elongation  in  7  ft.  6  in. — the  length 
between  the  two  iron  clips  screwed  round  the 
cable,  near  the  ends  of  the  loops  by  which  they 
were  suspended,  as  shown  in  the  annexed  figure 
at  a,  6.  The  hook  and  blocks  to  which  the  cables 
were  attached  belonged  to  a  travelling  crane 
that  elevated  or  lowered  the  platform  b,  contain- 
ing the  weights,  to  heights  corresponding  with  the 
stretch  as  the  weights  were  laid  on.  Having  ad- 
justed the  apparatus,  the  experiments  proceeded 
in  the  order  shown  in  the  following  Tables. 

In  this  investigation  it  will  not  be  necessary 
to  give  the  experiments  in  detail,  and  for  the 
present  a  summary  of  results  will  suffice.  B 

In  the  following  table  will  be  found  the  ultimate  strength  of  nearly  all 
the  differently  manufactured  cables  of  Great  Britain,  and  it  will  be  seen  that 
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they  vary  considerably  as  regards  strength,  ductility,  Ac.  Several  of  these 
cables  are  of  a  high  order  of  merit,  and  well  entitled  to  special  notice  as  they 
reached  the  required  point  of  strength — a  quality  of  great  importance  in  cables 
for  submergence  in  deep  water. 

Table  of  the  Tensile  Breaking-strain  of  Atlantic  Submarine  Electric  Cables, 

as  supplied  by  different  manufacturers. 

Summary  of  Results. 


Number 
of 

detailed 
expen- 
ses*. 

Description  of  Cable. 

Breaking-weight 

Diameter 
of  Cable, 
in  inches. 

Elongation 
in  8  feet 
length  of 

Cable, 
in  inches. 

Elongation 
per  unit 
of  length. 

lbe. 

tone 

12 

13 

I 

IO 

II 

2 

3 

4 
5 
6 

7 
8 

9 

Messrs.  Silver  &  Co 

130 

354 
2146 

2258 

2818 
4946 

5394 
573o 
7690 
7690 

9594 
12786 

14783 

•058 
158 
•958 

1*008 

1*258 
2*007 
2*408 
**553 
3*433 
3*433 
4-281 
5*708 

6*6oo 

•35 
•35 
*77 

•67 
*76 
•77 
77 

I*IO 

no 

•«5 
•85 

no 

17*10 
6*75»{ 
167 

2*l6 

2*60 
2*85 

377? 
410 

1*85 
2*72 

3*57 

...f 

•1781 
•0703  (a) 
•1389  ty 
•0169  (c) 
•0225 
•0270 
•0296 
•0392  ? 
0427 
•0191 (d) 
•0339  («) 

•0449 

„      Silver  &  Co 

„      Duncan    

„      Altai 

„      Allan    

„      Hall  &  Wells 

„      Siemens  &  Co.,  b.   ... 
„      Siemens  &  Co.,  A.  ... 
„      Glass,  Elliott  ......... 

„      Glass,  Elliott  

„      W.  F.  Henley 

„      W.  F.  Henley 

„      Glass,  Elliot,  &  Chat- 
terton  

(rf)  Without  outside  covering. 
(e)  The  completed  cable. 


(a)  For  outride  steel  wires. 

!bj  For  copper  wires. 
c)  The  completed  cable. 

From  these  considerations  it  was  deemed  advisable  to  select  a  description 
of  cable  containing  this  element,  and  all  the  requirements  to  meet  the  con- 
tingent forces  to  which  it  might  be  subjected.  With  these  impressions  on 
the  minds  of  the  Committee,  it  was  found  desirable  to  select  that  of  Messrs. 
Glass,  Elliott  &  Co.,  which  stands  highest  in  the  order  of  strength  in  the 
foregoing  Table,  and  from  the  results  in  p.  410,  deduced  from  subsequent 
experiments  on  upwards  of  forty  specimens  manufactured  by  the  same  firm. 

In  this  inquiry  it  will  be  observed  that  upwards  of  forty  specimens  of 
cables  have  been  tested  in  their  finished  state,  and  this  might  have  been 
sufficient  for  the  Committee  to  determine  the  best  description  of  cable ;  but  it 
was  deemed  advisable  to  investigate  still  further,  not  only  the  cable  as  a 
cable,  but  to  test  experimentally  each  separate  part,  in  order  that  every 
security  should  be  afforded  as  to  the  strength  and  quality  of  the  material  to 
be  employed  in  the  construction.  The  whole  of  the  specimens  submitted  by 
Messrs.  Glass,  Elliott  <fc  Co.,  were  composed  of  the  same  sizes  of  conducting 
wire  insulated  within  alternate  layers  of  gutta-percha  and  Chatterton's  com- 
pound, which  formed  the  core  of  each.  Surrounding  this  core,  were  lapped, 
in  a  spiral  direction,  nine  and  in  some  cases  ten  wires,  of  -089  to  -098  inch 
diameter ;  and  each  wire  was  covered  with  Manilla-yarn,  or  St.  Petersburg 
hemp,  saturated  with  tar  and  other  materials.  Now,  as  these  covering  wires 
constituted  the  principal  strength  of  the  cable,  it  was  found  desirable  to  test 
Aem  separately,  for  the  purpose  of  ascertaining  their  tenacity,  ductility, 

*  This  elongation  refers  to  tbe  inside  strand  of  Messrs.  Allan's  cable, 
t  The  elongations  of  Messrs.  Silver  and  Co.'s  Cable,  as  given  in  the  detailed  experi- 
ments, are  not  reliable. 
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Summary  of  results  of  Experiments  on  the  Sobmarine  Electee  Gable,  of  110  inch  in 
diameter,  of  the  Atlantic  Telegraph  Company ;  Glass,  Elliott,  Manufacturer* 


No.  ot 
Exp. 

Description  of  Cable. 

Diameter 

cf  exterior 

wire  trf 

Breaking- weight. 

Ultimate 
elongation 
ingamehm 

|{1 

No.  of 

Length' 

of  spiral 

lay  of 

Specific 
grmty 

Cable. 

Um. 

tens. 

in  inches. 

of  length. 

Cable. 

Cable. 

I 

No.    5  Manilla  ... 

•089 

13,690 

6*1 1 1 

350 

0388 

9 

8* 

I  61 

2 

No.    5  Hemp 

No.    9  Manilla  ... 

089 

",4*4 

5*100 

419 

•0465 

9 

8* 

1-69 

3 

•083 

13.104 

5850 

375 

•0416 

9 

** 

* 

4 

No.  16  Manilla  ... 

•09  5 

1 5,882 

7*090 

378 

-0420 

9 

8* 

5 

No.  16  Heran...... 

•09S 

15,260 

6-812 

3*44 

•0382 

9 

8* 

176 

6 

No.  18  Manilla  ... 

*097 

16,876 

7-533 

3*82 

•0425 

9 

81 

177 

7 

No.  18  Hemp 

■097 

13,104 

5850 

**97 

•0330 

10 

10 

i-8i 

8 

No.  22  Manilla  ... 

•096 

16,876 

7533 

3**7 

•0363 

10 

IO 

»74 

9 

No.  22  Hemp 

•096 

13,104 

5-850 

4*01 

•0445 

10 

10 

1*67 

IO 

No.  23  Mani  la  ... 

096 

12,868 

5744 

3*34 

0371 

9 

81 

171 

ii 

No.  23  Hemp 

No.  24  Manilla  . . 

'096 

14,628 

6530 

4-09 

0454 

9 

84 

175 

12 

089 

16,244 

7-251 

382 

0424 

9 

84 

163 

n 

No.  24  Hemp 

No.  25  Manilla  ... 

■089 

12,43* 

5#55o 

368 

•0409 

9 

84 

1*69 

14 

•089 

16,876 

7*533 

4*05 

•0450 

9 

84 

,60 

15 

No.  26  Manilla  ... 

•093 

14,623 

6530 

3*57 

0396 

9 

84 

r67 

16 

No.  26  Hemp 

No.  27  Manilla  ... 

•093 

J*.  544 

5'6oo 

418 

•0464 

9 

84 

171  1 

17 

•090 

14,228 

6*351 

3*93 

0436 

9 

84 

170 

18 

No.  27  Hemn 

No.  28  Manilla  ... 

•090 

11,760 

5*5o 

3*4* 

•0380 

9 

84 

177 

19 

*°95 

... 

20 

No.  29  Manilla  ... 

085 

13,104 

5*850 

j-M 

•0431 

10 

9* 

i*5 

21 

No.  30  Manilla  ... 

•085 

10,640 

4V5o 

2*05  ? 

> 

10 

9* 

171 

22 

Vo.  31  Man  1  in  ... 

•095 

11,312 

5*050 

3'So 

•0366 

10 

9i 

174 

*3 

No.  32  Manilla  ... 

•095 

12,432 

555o 

301 

•0334 

10 

9k 

181 

*4 

No.  33  Manilla  ... 

■095 

11,760 

5*5o 

277 

•0307 

10 

9t 

i-li 

*5 

No.  34.  Manilla  ... 

•096 

13,104 

5850 

3**7 

•0363 

10 

9i 

r«3 

26 

No.  (8  a  Manilla.. 

■097 

15,260 

6811 

2J2 

•0257 

10 

9* 

179 

27 

No.  35  Manilla  ... 

•092 

14,628 

6-530 

4*07 

•0452 

10 

9* 

173 

28 

No.  37  Manilla  ... 

091 

'3.55* 

6050 

3*5 

•0361 

10 

9i 

i77 

29 

No.  38  Manilla  ... 

•094 

13.55* 

6-050 

2*98 

0331 

10 

9l 

■«9 

30 

No.  40  Manilla  ... 

•095 

1 3,226 

5*9°4 

3*02 

•0335 

10 

9* 

i-«i 

31 

No.  42  Manilla  ... 

°95 

13,104 

5*5o 

**94 

•03*6 

to 

94 

1*0 

3* 

No.  43  Manilla  ... 

097 

17.358 

7749 

2*02 
265 

•03*4 

10 

9* 

... 

33 

No.  46  Manilla  ... 

•097 

16,414 

7*3*7 

0294 

10 

9t 

... 

34 

No.  47  Manilla  ... 



15,828 

7*090 

•fOI 

•0334 

««• 

... 

35 

No.  48  Manilla  ... 



14,092 

6*291 

3*04 

0351 

..♦ 

•  •• 

... 

36 

No.  49  Manilla  .., 

17,088 

7*6a8 

3*58 

•©4«4 

•- 

... 

... 

1.  Broke 

2.  Broke 

3.  Broke 

4.  Broke 

5.  Broke 

6.  Broke 

7.  Broke 

8.  Broke 

9.  Broke 
10.  Broke 
xi.  Broke 
12.  Broke 


in  centre. 

at  cramps. 

at  cramps. 

19  inches  from  crampe. 

3  inches  from  cramps. 

2£  inches  from  cramps. 

9  inches  from  cramp*. 

3  inches  from  cramps. 

in  centre. 

in  bend  of  the  barrel. 

3  inches  from  cramps. 

1 5  inches  from  cramps. 


13.  Broke  12  inohesfrom  cramps. 

14.  Broke. at  cramps. 

1 5.  Broke  27  inches  from  cramps. 

16.  Broke  12  inches  from  cramps. 

1 7.  Broke  8  inches  from  cramps. 

1 8.  Broke  at  cramps. 

19.  Not  tested. 

20.  Broke  in  centre. 

21.  Broke  1 5  inches  from  cramps. 

22.  Broke  in  the  centre. 

23.  Broke  1  inch  from  cramps. 

24.  Broke  8  inohesfrom  cramps. 


25.  Broke  3  inches  from  cramp*- 

26.  Broke  1  inch  from  cramp* 

27.  Broke  3  inches  from  crawp1 

28.  Broke  1  inch  from  cramps. 

29.  Broke  1  inch  from  cramp*- 

30.  Broke  in  3  places. 

31.  Broke  near  centra. 

32.  Broke  1  inch  from  cramp** 

33.  Broke  3  inches  from  cramp* 

34.  Broke  3  inches  from  cramp*- 

35.  Broke  1  inch  from  cramps. 

36.  Broke ;  not  registered. 


N.B.  In  this  Table,  the  elongations  are  taken  from  the  weight  immediately  preceding  that  which 
fractured  the  Cable. 
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elasticity,  oW  The  wires  were  of  throe  sorts,  namely,  steel  and  iron  is  its 
homogeneous  of  simple  state  of  manufacture  from  coke,  eoul,  and  charcoal* 
Prom  the  samples  the  following  results  were  obtained  i — 

Experiments  to  determine  the  Strength  and  other  properties  of  Steel,  Homo- 
geneous, and  Iron  Wire,  calculated  to  establish  a  secure  and,  as  nearly  as 
possible,  a  perfect  Cable  for  an  Electric  Telegraph  across  the  Atlantic. 

Summary  of  Results  of  Experiments  on  Bare  Wires, 


Nmiber  of 
Exp.  in 
Tabtoof 

completed 
Cable. 


Same  of  aaurafiratarer. 


Dia- 
meters 
of  wire, 

in 
inches. 


Description  of  wire. 


Breaking 

weighs  of 

wire,  in 

lbs. 


Ultimate 

elongation 

in  50 

inches, 

in  inches. 


1  &  2 

4&5 

6A7 

9&9 

io  &  II 

ia  &  »3 

»4 
16 
17  A  18 
20 
21 
22 
*3 
*4 
3* 
35 
1 


I 


2 

3 

4 

V5 


Messrs.  Taylor  &  Co. 

„  Horefii  la 

„  Hora  falls 

„  Johnsons 

t,  Johnsons 

„  Shortridge  &  Co. 

„  Smith  and  Houghton 

„  Hughes    

„  Firth  ami  Sons   ... 

„  Jenkins  and  Hill 

„  Jenkins  and  Hill 

H  By  land  Brothers 

„  Taylor  &  Co 

„  Taylor  A;  Co.   

„  HorsfsU,  Na  7   ... 

„  Horsfall,  No.  9  .,. 

„  Johnson,  1  

„  Johnson,  2  

„  Johnson,  i  A   

„  Johnson,  2  A   

„  Johnson,  3  a   


•087 
095 
•097 

'°93 
•098 
•089 
•091 
•091 
•088 
•085 
•085 
•093 
■089 
•095 


•095 
•095 
•095 
•095 
095 


Hematite  

Homogeneous  . . . 
Specialhomogeneons 

Charcoal    

Gairanised 

Homogeneous  ... 
Homogeneous   .... 

Charcoal    

Homogeneous  .... 
80ft  patent  steel  , 
Annealed  steel  ... 

Charcoal    ., 

Hwmatite,  S3  ..., 
Hematite,  S  4  ... 
Homogeneous,  Ho.  7 
Homogeneous,  No.  9 

Steel  wire  

Patent  steel    

Homogeneous  ... 
Homogeneous  ... 
Special  charcoal 


650 
950 
850 

75° 

650 

650 

1250 

600 

650 

6co 

4.50 

55o 

55° 

750 

1150 

1050 

1950 

1950 

950 

55o 
750 


•280  (a) 

•366  (a; 

•267  (c 
#,73 
•198  (<*) 
•190  (c) 
•712 
•198 
•*!«(/) 
•264  (g) 
2-760  (A) 
•320 
•171  (t) 
•3660) 
■480 
•550 

•853 
•631 
•346 
•1 16 

•170 


(a)  -087  inches  at  the  fracture. 

(b)  -083         „ 

(c)  -092        H  n 
U)   098 

(e)    088 


(/)  -086  inches  si  the  fracture. 

G)   *o83        »  n 

(A)    '©71        »>  » 

(t)     082        „ 

(J)  -082        „  „ 

From  the  above,  it  will  be  seen  that,  out  of  21  specimens  experimented 
upon,  the  maximum  of  strength  rests*  with  Johnson,  and  the  minimum 
with  Jenkins,  Hill  &  Co.,  the  ratios  being  as  1950  :  450,  or  as  4-33  :  1.  The 
maximum  of  elongation  to  that  of  the  minimum  varies  with  a  load  of  550 
lbs.  as  the  numbers  *320  for  Ryland's  and  about  *014  for  Johnson's  steel  wire 
in  experiment  2,  being  m  the  ratio  of  *320  :  -014,  or  as  22-8  :  1,  nearly. 
Softness  and  ductility  have  always  been  considered  an  important  element  in 
the  construction  ;  but  this  measure  of  ductility  is  probabiy  overrated,  as  the 
Ryland  wire,  with  the  last  weight  laid  on  (50  lbs.),  was  sufficient  to  extend 
or  stretch  considerably  before  it  broke.  Yiewing  the  subject  in  .this  light, 
it  k  obvious  that  a  very  high  ductility  with  a  low  standard  of  strength  is 
not  what  is  wanted,  but  a  combination  of  strength  and  ductility  that  will 
prevent  snapping  from  brittleness,  on  the  one  hand,  and  give  the  requisite 
powers  of  elongation  without  material  injury  to  the  strength,  on  the  other. 
What  is  therefore  wanted  in  these  wires  is  tenacity  united  to  ductility  in 
resistance  to  a  tensile  strain,  without  incurring  fracture,  up  to  at  least  seven- 
eighths  of  its  ultimate  strength. 

2b2 
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From  a  long  series  of  well-conducted  experiments,  it  has  been  found  that 
a  good  quality  of  ductile  iron  improves  in  strength  by  elongation,  that  is,  the 
whole  of  its  fibres  are  brought  into  action  by  the  elongation  of  those  first 
subjected  to  strain,  or,  in  other  words,  they  yield  up  only  part  of  their  strength 
until  the  force  reaches  the  other  parts,  so  as  to  produce  uniformity  of  action 
throughout  the  whole  section  of  the  wire.  This  is  a  property  of  good  iron 
which  requires  to  be  extended  to  the  manufacture  of  both  steel  and  homo- 
geneous wire ;  and  taking  the  experiments  as  they  exist  in  the  foregoing  series 
of  results,  I  find  that  with  proper  care  in  the  selection  of  the  material  in  the 
first  instance,  a  judicious  system  of  manipulation  in  the  second,  and  a  rigid 
system  of  inspection  and  check  upon  the  quality  as  delivered,  from  time  to 
time,  during  the  manufacture,  that  wire  of  homogeneous  iron,  *095  inch 
diameter,  can  be  made  of  strength  sufficient  to  sustain  from  900  to  1000 
lbs.  with  an  elongation  of  '0068  or  -  o6Q8o  per  unit  of  length.  This  description 
of  iron  appears  to  be  the  most  suitable  for  the  Atlantic  cable,  as  it  combines 
strength  with  ductility,  and  may  be  produced  at  a  comparatively  moderate 
cost.  Great  care  is,  however,  required  to  maintain,  during  the  whole  process 
of  manufacture,  the  full  standard  adopted  at  starting,  both  as  regards  the 
strength  and  ductility  of  the  wire. 

It  was,  also,  found  desirable  to  test  the  separate  strands  of  each  cable,  as 
well  as  the  wires  themselves.  For  this  purpose  a  number  of  strands  similar 
to  those  employed  in  the  manufacture  of  the  different  cables  were  procured, 
and  the  tensile  breaking-strain  and  elongations  carefully  observed  and  re- 
corded. In  order  to  ascertain  whether  the  length  of  the  lay  of  the  hemp  and 
Manilla  round  the  strand  was  of  that  spiral  which  produced  a  maximum 
strength,  the  yarn  separated  from  the  strand  was  also  tested,  and,  comparing 
the  sum  of  the  breaking-strains  of  the  wire  and  yarn  separately  with  the 
whole  in  combination,  this  object  was  approximately  gained.  The  summary  of 
results  of  these  experiments  will  be  seen  in  the  two  following  Tables: — 

Table  of  the  Tensile  Breaking-strain  of  the  Yarn  (twisted)  composing  the 
covering  of  the  strands  of  Messrs.  Glass,  Elliott's  Cables  for  the  Atlantic 
Submarine  Telegraph. 

Summary  of  Results  on  Manilla  and  Hemp  Tarn. 


No.  of 
experi- 
ment. 

Description  of 
material. 

Mean  break- 
in*- weight, 

Elongation  in 
60  inches, 
in  inches. 

Remarks. 

I&2 

3*4 
5&6 
7&8 

White  Manilla  ... 
White  Hemp  ...... 

Tarred  Manilla ... 
Tarred  hemp 

152 
166 

137 
IOI 

•81 
1*36 

«*35 
1-28 

f  Permanent  set  with  140  lbe.  after 
1      remoTal  of  load  =*52  inch. 
I  Permanent  set  with  160  lbe.  alter 
1      removal  of  load,  1*32  inch. 
f  Permanent  set  with  120  lbe.  after 
\     removal  of  load  s=*76  inch. 

Another  very  important  question  arises  in  the  construction  of  this  cable, 
and  that  is  the  strength  of  the  core  and  its  conducting  wire,  and  how  it  is  to 
be  protected  under  a  pressure  of  7000  to  8000  lbs.  per  square  inch  when 
lodged  at  the  bottom  of  the  ocean.  This  appears  a  question  well  entitled  to 
consideration ;  and  provided  a  properly  insulated  wire  of  one  or  more  strands 
can,  without  any  exterior  covering,  be  deposited  in  safety  at  these  great 
depths,  it  is  obvious  that  the  simpler  the  cable,  the  better.    Assuming,  there- 
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fore,  that  gutta  percha  is  the  most  desirable  material  that  can  be  employed 
as  an  insulator r  it  then  resolves  itself  into  the  question,  What  additional  cover- 
ing, and  what  additional  strength,  is  necessary  te  enable  the  engineer  to  pay 
out  of  a  ship  a  length  of  1600  miles  into  deep  water  so  as  to  deposit  it  with- 
out strain  at  the  bottom  of  the  ocean  ?  This  is  one  of  the  questions  the 
Committee  was  called  upon  to  solve,  and  for  this  very  important  object  the 
following  experiments  were  instituted  :— 

Experiments  to  determine  the  Strength  of  the  Central  Core,  and  the 
Materials  of  which  it  is  composed. 

Summary  of  ResultB. 


No.ef 
experi- 
ment. 

Description  of  material. 

Diameter  of 
core. 

Breaking- 

weight, 

inlbe. 

Elongation  in 

36  inches,  in 

inches. 

Permanent 
set  in  3M 

inches,  in 
inches. 

I 
2 

3 

4 

Central  core  

'464 
•4*4 

"»44 
•464 

650 
630 

45° 
100 

7*oo 
57a 
67I 
873 

6*90 

564  fa) 

671  (b) 
6*21 

Central  core 

Copper  wire  strand  

Gutta-percha  covering. 

(a)  In  this  experiment  the  core  was  not  broken,  but  laid  open  for  inspection. 
(6)  One  wire  broke  first,  and  subsequently  the  others  followed. 

It  is  of  considerable  importance  in  marine  cables  to  have  all  the  parts  as 
nearly  uniform  as  possible,  and  in  the  foregoing  experiments  on  the  eentral 
core  will  be  observed  the  difference  of  elasticity  which  exists  between  the 
copper-wire  conductor  and  the  insulator  or  gutta-percha  covering.  In  the 
former  case  we  have  at  the  point  of  fracture  an  elongation  of  6*71  inch 
and  a  permanent  set  of  6*71  inches  in  a  length  of  2  feet  6  inches,  whereas  in 
the  insulating  material  there  is  8*735  inches  of  extension  and  only  6-215 
inches  of  a  permanent  set  in  the  same  length.  These  discrepancies  of  elasti- 
city and  elongation  are  of  considerable  importance,  in  so  far  as  they  show  that 
in  cables  of  this  description  we  have  to  contend  with  materials  of  different 
properties,  the  first  being  to  that  of  the  second  as  6'71 :  6-215,  or  as  1*08 : 1 ; 
in  other  words,  the  gutta  percha  is  8  per  cent,  more  elastic  than  the  copper 
conducting  wire  which  it  covers.  These  foots  account  for  the  extraordinary 
development  which  presented  itself  on  cutting  a  slice  of  the  gutta-percha 
covering  from  the  wires  whieh,  on  being  liberated  burst  through  the  opening 
in  the  form  of  loops,  as  shown  in  the  annexed  figure, 


the  wire  bursting  out  in  this  and  in  a  former  experiirent,  after  being 
forcibly  stretched  and  liberated  from  its  confinement^  in  the  form  shown 
above  at  a,  a,  a. 

From  these  experiments  will  be  noticed  tho  facility  with  whieh  the  copper 
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wires  elongate  by  tension,  and  that  to  a  degree  highly  injurious  to  the  gutta 
percha  insulator,  which  contracts  the  already  stretched  wires,  producing  a  ten- 
dency to  force  themselves  in  loops  through  the  covering  in  which  they  are 
incased.  To  prevent  these  injurious  effects  it  is  necessary  to  protect  the  core 
by  an  outside  covering  of  strong  material,  to  relieve  it  from  severe  tension,  and 
also  to  protect  the  gutta  percha  from  injury. 

Regarding  this  as  a  circumstance  of  great  importance  bearing  directly 
upon  the  ultimate  strength  of  the  cable,  the  Committee  arrived  at  the  con- 
clusion that  the  cable  No.  46,  composed  of  homogeneous  wire,  calculated  to 
bear  not  less  than  from  850  to  1000  lbs.  per  wire,  with  a  stretch  of  ffrths  of 
an  inch  in  50  inches,  was  the  most  suitable  for  the  Atlantic  Cable. 

Impressed  with  these  views  the  Committee  therefore  recommended  this 
cable,  the  particulars  of  which  will  be  seen  in  the  following  specification  : — 

Specification  of  No.  46  Cable, 

The  conductor  consists  of  a  copper  strand  of  seven  wires  (six  laid  round 
one),  each  wire  gauging  -048  (or  No.  18  of  the  Birmingham  wire-gauge),  the 
entire  strand  gauging  -144  inch  (or  No.  10  Birmingham  gauge)  and  weigh- 
ing 300  lbs.  per  nautical  mile,  embedded  for  solidity  in  the  composition  known 
as  "  Chatterton's  Compound." 

The  insulator  consists  of  gutta  percha,  four  layers  of  which  are  laid  on 
alternately  with  four  thin  layers  of  Chatterton's  compound,  making  a  dia- 
meter of  the  core  of  "464  inch  and  a  circumference  of  1-392  inch.  The 
weight  of  the  entire  insulator  is  400  lbs.  per  nautical  mile. 

The  EMenud  Protection. — This  is  in  two  parts.  First  the  core  is  sur- 
rounded with  a  padding  of  soft  jute  yarn,  saturated  with  a  preservative  mix- 
ture. Next  to  this  padding  is  the  protective  covering,  which  consists  of  ten 
solid  wires  of  the  gauge  *095  inch,  drawn  from  homogeneous  iron,  each  wire 
surrounded  separately  with  five  strands  of  Manilla  yarn  saturated  with  a 
preservative  compound,  the  whole  of  the  ten  strands  thus  formed  of  the  hemp 
and  iron  being  laid  spirally  round  the  padded  core. 

The  weight  of  this  cable  in  air  is  34  cwt.  per  nautical  mile  ;  the  weight 
in  water  is  14  cwt.  per  nautical  mile.  The  breaking-strain  is  7  tons  15  cwt., 
or  equal  to  11  times  its  weight  per  nautical  mile  in  water,  that  is  to  say,  if 
suspended  perpendicularly,  it  would  bear  its  own  weight  in  11  miles'  depth  of 
water.  The  deepest  water  to  be  encountered  between  Ireland  and  Newfound- 
land is  about  2400  fathoms ;  and  one  mile  being  equal  to  1014  fathoms,  there- 
fore 1014x11=  -qvtty  =4*64,  the  cable  having  thus  a  strength  equal  to 
4*64  times  of  its  own  vertical  weight  in  the  deepest  water. 

In  this  report  we  have  not  entered  upon  the  process  of  immersion,  either 
in  tanks  or  the  sea ;  we  have  confined  our  attention  exclusively  to  the  cable 
and  the  quality  of  the  materials  of  which  it  should  be  composed,  and  the 
questions  of  coiling,  shipping,  submersion,  &c.,  we  have  left  for  future 
inquiry. 
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MATHEMATICS  AND  PHYSICS. 

Mathematics. 

On  a  Formula  ofSL.  Chasles  relating  to  the  Contact  of  Conies. 
By  Professor  Caylhy,  F.R.S. 
The  author  gave  an  account  of  the  recent  investigations  of  M.  Chasles  in  relation 
to  the  theory  of  conies,  viz.,  M.  Chasles  has  found  that  the  properties  of  a  system 
of  conies,  containing  one  arbitrary  parameter,  depend  upon  two  quantities  called 
by  him  the  characteristics  of  the  system ;  these  are,  p,  the  number  of  conies  of  the 
system  which  pass  through  a  given  point,  and,  v}  the  number  of  conies  of  the 
system  which  touch  a  given  line;  or,  say,  /*  is  the  parametric  order,  v  the  para- 
metric dan.  of  the  system.  And  he  exhibited  a  transformation  obtained  by  him 
of  a  formula  of  M.  Chasles  for  the  number  of  conies  which  touch  five  given 
curves,  viz.,  if  (M,  m)  (N,  n)  (P,p)  (Q,  q)  (R,  r)  be  the  orders  and  classes  of  the 
five  given  curves  respectively,  then  the  number  of  curves  is 

=  (l,2,4,4,2,l)(M,m)(N,n)(P,p)(Q,y)(R,r), 

where  the  notation  stands  for  1.  MNPQR+2SifiNPQR+42f?mPQR+&c.  The 
transformed  formula  in  question  was  communicated  by  the  author  to  M.  Chasles, 
and  had  appeared  in  the  *  Comptes  Rendus ;'  but  it  is.  in  iact,  included  in  a  very 
beautiful  and  general  theorem  given  in  the  same  Number  by  M.  Chasles  himself. 


On  the  Problem  of  the  In-and-circumseribed  Triangle. 
By  Professor  Catlet,  F.R.S. 
The  general  problem  of  the  m-and^ircumscribed  triangle  may  be  thus  stated, 
vis.,  to  find  a  triangle  the  angles  whereof  severally  lie  in,  and  the  sides  severally 
touch,  a  given  curve  or  curves:  and  we  may,  in  the  first  instance,  inquire  as  to 
the  number  of  such  triangles.  The  first  and  easiest  case  is  when  the  curves  are 
all  distinct ;  here,  if  the  angles  lie  in  curves  of  the  orders  m,  n,  p,  respectively, 
and  the  sides  touch  curves  of  the  classes  Q,  R,  S,  respectively,  then  the  number 
of  triangles  is  =2mwpQRS.  The  number  may  be  obtained  for  some  other  cases ; 
but  the  author  has  not  yet  considered  the  final  and  most  difficult  case,  viz.  that  in 
which  the  angles  severally  lie  in,  and  the  sides  severally  touch,  one  and  the  same 
given  curve. 
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On  Stigmatics.  By  Alexander  J.  Ellis,  F.RJ3. 
In  ordinary  analytical  geometry,  a  point  M,  moving  along  the  axis  OM,  is  con- 
j  ugated  by  means  of  certain  equations,  with  one  or  more  points  P,  Pr . . . so  situated 
that  MP,  MP' ...  are  all  parallel  to  a  given  line.  In  stigmatics  the  point  M,  called 
the  index,  may  be  situated  anywhere  upon  a  plane,  and  the  points  P,  P' . . . ,  called  the 
stigmata,  may  be  so  situated  that  the  angles  OMP,  OMP' ...  are  any  whatever  con- 
sistent with  certain  conditions*  The  position  and  lenrth  of  MP,  MP' . . . ,  with  re- 
spect to  those  of  OM,  are  determined  by  a  certain  law  for  each  particular  case. 
The  locus  of  P,  P' . . .  for  a  given  locus  of  M  is  a  stigmatic  path.  The  aggregate 
of  all  possible  groups  of  conjugated  points  forms  a  stigmatic.  Stigmatics  are  the 
general  geometrical  representatives  of  algebraical  equations,  and  comprehend  as 
particular  cases  all  possible  and  imaginary  results  of  ordinary  algebraical  geometry. 
If  H  and  K  be  fixed  stigmata,  having  the  indices  A  and  B,  and  the  triangles 
HPK,  AMB  be  always  similar  and  similarly  situated,  M  is  the  index  and  P  the 
stigma  of  a  stigmatic  straight  line,  the  theory  of  which  embraces  the  whole  theory 
of  similar  ngores  and  of  rays  (real  or  imaginary}  in  involution.  If  E  and  F  be 
fixed  points,  and  the  triangles  EMP,  PMF  be  similar  and  similarly  situated,  then 
M  is  the  index,  and  P  the  stigma,  of  a  stigmatic  circle,  the  theory  of  which  com- 
prehends that  of  radical  axes,  and  geometrical  involution  and  homography  of  points 
on  a  plane.  The  mode  of  calculating  the  relations  of  stigmatics  is  by  means  of 
clinants.  The  clinant  ab  is  the  operation  of  turning  the  axis  of  reference,  01,  through 
the  angle  (01,  AB),  and  altering  its  length  in  the  ratio  of  the  length  of  01  to  that 

of  AB,  so  that  AB =ab  .  01.    The  clinant  — ^is  the  operation  of  turning  the  straight 

line  CD  through  the  angle  (CD,  AB),  and  altering  its  length  in  the  ratio  of  that 

of  CD  to  that  of  AB,  so  that  ~* .  CDs  AB.     These  clinants  completely  obey  the 

laws  of  ordinary  algebra.    The  clinant  equations  to  the  stigmatic  straight  line  and 

circle,  as  just  defined,  are,  therefore,  t~  ta  i£  ^f  j*2E  respectively,  whence  all  their 

properties  may  be  deduced.  If  01.  OX,  Oxbe  radii  of  a  unit  circle,  then,  in  ordinary 
analytical  geometry,  if  OM,  MP  be  the  abscissa  and  ordinate  of  any  point,  P,  re- 
ferred to  the  lines  OX,  OY  as  axes,  we  shall  have 

om .  0I«0M«* .  0X«# .  o*  .  01, 
and 

mp .  Ol«MP«y ,  OY-y  ,  oy  *  01, 

sothatar«s— ,  yss^P,  and  thus  the  ordinary  algebraical  equation  to  ft  curve, 

f(x,  y)=0,  is  converted  into  the  clinant  equation  to  a  stigmatic  /(—,  ^)=0, 

which  is  its  general  form,  comprehending  both  the  real  and  imaginary  results  of 
the  former  as  particular  cases.  The  constants  of  such  an  equation  should  also  be 
transformed  into  eHnants,  so  as  to  make  the  equations  homogeneous.    Thus  the 

equation  to  the  straight  line  -4-  f-=l,  becomes 

a    b 


i*+S+«.fAa.i,  or  «*f  a?.i, 
ox    on    oy     oy      '      oa     <*      ' 


Which  can  be  shown  to  be  identical  with  that  already  obtained.  The  equation  to 
the  circle  referred  to  rectangular  coordinates,  in  which  ease  ox*+of**Of  is  «*4-y* 
■aa,  whence 

which  is  identical  with  the  former  if/cade*  Stigmatics,  therefore,  furnish  the 
required  complete  generalisation  of  algebraical  plane  geometry,  comprehending  all 
the  results  already  obtained,  explaining  all  the  <<  impossibilities  "  hitherto  encoun- 
tered, and  developing  many  new  properties  of  plane  figures. 
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On  the  Geometrical  Transformation  of  Plane  Curves.    By  Professor  Cremoxa, 
of  Bologna.     Communicated  by  T»  A.  Hibst,  F.lt.8. 

In  a  note  on  the  geometrical  transformation  of  plane  curves,  published  in  the 
*  Giornale  di  Matematiche/  vol.  i.  p.  305,  several  remarkable  properties  possessed  by 
a  certain  system  of  curves  of  the  n-th  order,  situated  in  the  same  plane,  were  con- 
sidered. The  .important  one  which  forms  the  subject  of  this  note  has  been  more 
recently  detected,  and  has  reference  to  the  Jacobian  of  such  a  system,  that  is  to 
say,  to  the  locus  of  a  point  whose  polar  lines,  relative  to  all  curves  of  the  system, 
are  concurrent. 

The  curves  in  question  form,  in  feet,  a  rSseau  j  in  other  words,  they  satisfy,  in  com- 
mon,    '  JL  '—2  conditions  in  such  a  manner  that  through  any  two  assumed  points 

only  one  Curve  passes.  They  have,  moreover,  so  many  fixed  (fundamental)  points 
in  common  that  no  two  curves  intersect  in  more  than  one  variable  point.  In  short, 
if,  in  general,  xr  denote  the  number  of  fundamental  points  which  are  multiple 
points  of  the  r-th  order  on  every  curve  of  the  r6seaut  the  following  two  equations 
are  satisfied : — 

.1+l«VMIr +^^i-^-* 

This  being  premised,  the  property  alluded  to  is,  that  the  Jacobian  of  every  such 
re'seau  resolves*  itself  into  yx  right  lines,  y2  conies,  ys  cubics,  &c.,  and  yn^x  curves 
of  the  order  w— 1  j  where  the  integers  y1}  y#  &c.  also  satisfy  the  above  equations, 
and  constitute  a  conjugate  solution  to  xl}  x^  &c,  being  connected  therewith  by  the 
relation 

*i+*2 +*»-iIBayi+ft +y*-r 


On  a  Generalization  of  the  Method  of  Geometrical  Inversion. 
By  T.  A.  Hibst,  FJU3. 
It  is  well  known  that  Steiner,  by  assuming,  instead  of  a  conic,  any  fundamental 
curve  whatever^  succeeded  in  generalising  Poncelet's  theory  of  reciprocal  polart* 
The  ordinary  method  of  inversion  is  susceptible  of  a  generalisation  of  the  same 
character,  and  may  then  be  appropriately  termed  Quantic  Inversion*  A  fixed  origin 
o  being  taken,  the  radius  vector  rrom  it  to  any  point  p  in  the  plane  iflk  of  course, 
cut  in  (m—r)  points p'  by  the  r-th  polar  of  p,  relative  to  any  fixed  fundamental 

curve  of  the  m-th  order.    If  p  describe  a  primitive  curve  of  the  n-th  order  1  ,  it 

can  readily  be  shown  that  its  corresponding  points p'  will  generate  a  ourve  P^  of 

the  order  mn  (independent  of  r)  which,  amongst  other  singularities,  always  possesses 
a  multiple  point  at  the  origin  of  the  order  nr.  The  properties  of  the  series  of 
(m— 1)  inverse  curves  corresponding  to  any  primitive  n-lc,  and  relative  to  the 
same  origin  and  fundamental  m-ic,  formed  the  subject  of  the  communication. 

When  tn*=2,  the  fundamental  curve  is  a  conic  which  is  intersected  in  two,  real 
or  imaginary,  points  ox  and  o2  by  the  polar  of  the  origin  o.  In  this  case  the  first 
and  sole  quadric  inverse  of  a  given  fc-ic  which  passes  a  times  through  the  origin  o, 
ax  times  through  the  point  ov  and  a2  times  through  the  point  o„,  is  (if  the  sides  of  the 
principal  triangle  ool  o.x  be  excluded)  a  curve  of  the  order  (Sfi-a-a,— «2),  which 
passes  (n— a,  —  a2)  times  through  o,(n  —  a— ax)  through  o„  and  (n ~  «  —  a2)  through  o2. 
As  a  simple  illustration  of  the  utility  of  this  special  case  of  quantic  inversion,  when 
employed  as  a  method  of  transformation,  it  miy  be  remarked  that  the  nuiriber  of 
double  tangents  to  the  quadric  inverse  curve,  as  determined  by  Pliicker's  formulae, 
is  equal  to  the  number  of  c6nics  which  can  be  drawn  through  three  fixed  noints 
so  as  to  have  double  contact  with  the  primitive  curve.  The  results  of  quadric  in- 
version are  identical  with  those  obtained  by  the  somewhat  more ^general,  but  less 
easily  manipulated,  transformations  of  Steiner  and  of  Magnus,  when  the  funda- 
mental curve  is  a  circle  around  the  origin,  the  fundamental  points  ou  o2  coincide  with 
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the  imaginary  circular  points  at  infinity,  and  we  have  the  ordinary  method  of  inver- 
sion asnrst  proposed,  in  1836,  by  Professor  Bellavitis,  of  Padua,  and  now  universally 
employed.  Wnen  the  fundamental  curve  is  an  equilateral  hyperbola,  with  its  centre 
at  the  origin,  we  have  the  hyperbolic  transformation  of  Professor  Schiaparelli,  of 

On  an  easy  Mode  of  Measuring  Heights.    By  M.  Mockjehmje. 

On  Symbolical  Expansions.  By  W.  H.  L.  Russell,  A.B.,  FJEL.S. 
In  this  paper  the  author  pointed  out  the  connexion  between  his  own  binomial 
theorems  ana  the  general  theorems  of  symbolical  development,  given  by  Professor 
Boole  a  long  time  ago.  He  also  made  some  remarks  upon  the  application  of  the 
calculus  of  symbols  to  the  integration  of  linear  differential  equations.  It  would 
be  interesting  to  know  the  real  extent  of  the  power  of  the  calculus  of  symbols  as 
applied  to  the  latter  subject  It  is  certain  that  many  differential  equations  known 
to  l>e  integrable  by  other  methods  are  solved  with  great  facility  by  the  calculus  of 
symbols.  The  author  particularly  specified  Laplace's  equation,  the  well-known 
equation  occurring  in  investigations  respecting  the  figure  of  the  earth,  and  a  dif- 
ferential equation,  integrated  by  Professor  Stokes,  relating  to  the  pressure  on  rail- 
way bridges.  The  most  remarkable  instance,  however,  was  the  equation  known 
as  Pfaff's  equation,  which  was  of  considerable  generality.  In  this  case,  as  had 
been  ascertained  by  Professor  Boole,  the  calculus  of  symbols  gave  the  same  con- 
ditions of  integraMity  as  had  been  previously  ascertained  by  Pfaff,  by  an  entirely 
different  process. 


ASTROKOMT. 

On  Methods  of  Detecting  Changes  on  the  Moon's  Surface. 
By  W.  R.  Birt,  F.R.A.8. 

The  author  commenced  by  alluding  to  the  theories  that  had  been  submitted  for 
explaining  the  appearances  on  the  moon's  surface.  One,  he  said,  had  reference  to 
the  fixity  of  those  appearances ;  so  that  how  long  soever  observations  might  be 
continued,  no  changes  would  be  detected,  all  volcanic  action  on  the  surface  (which 
appears  to  be  admitted  on  all  hands)  having  long  ago  ceased — the  largest  lunar 
forms  having  been  the  result  of  the  most  violent  outbreaks,  the  smaller  mountains, 
especially  in  the  larger  craters,  indicating  the  last  expiring  efforts  of  this  action. 
This  theory,  the  author  said,  would  not  satisfy  all  minds ;  and  accordingly  astro- 
nomers were  not  wanting  who  leaned  to  the  hypothesis  that  eruptive  action  still 
exists,  although  in  a  subdued  form. 

In  order  ultimately  to  set  at  rest  the  question  as  to  whether  the  surface  of  the 
moon  is  in  a  state  of  quiescence  or  activity,  the  author  recommended  the  forma- 
tion of  a  catalogue  of  lunar  objects,  remarking  that  our  existing  records  were 
inadequate  to  determine  the  question.  He  gave  instances  of  lunar  craters  figured 
as  far  oack  as  1792,  by  the  astronomer  Schroter,  which  have  been  entirely  over- 
looked by  Beer  and  Madler,  and  consequently  omitted  in  their  map,  which  is  the 
acknowledged  authority  in  lunar  matters.  These  craters,  the  author  said,  he  had 
himself  seen  very  recently  j  and  in  order  to  assist  in  detecting  future  changes,  should 
there  be  any,  he  had  already  commenced  a  catalogue  in  which  886  objects  were 
entered,  many  of  them  very  small. 


On  the  present  Aspect  of  the  iRscussion  respecting  the  Telescopic  Appearance 
of  the  Solar  Photosphere.  By  the  Rev.  W.  R.  Dawes. 
After  reviewing  the  statements  of  Sir  W.  Herschel,  Mr.  Nasmyth,  Mr.  Stone  of 
the  Greenwich  Observatory,  and  others,  the  author  considered  the  discussion  to 
be  reduced  to  these  alternatives : — Either,  first,  the  objects  described  by  Mr.  Stone 
as  like  "rice-grains,"  are  not  identical  with  those  Mr.  Nasmyth  has  compared  to 
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u  willow-leaves,"  and  therefore  can  afford  no  corroboration  of  Mr.  Nasmyth's 
u  discovery"  j  or  secondly,  if  they  are  the  same,  they  are  so  easily  seen  as  to  have 
been  well  known  to  Sir  W.  lierschel  seventy  years  ago,  and  to  others  more 
recently.  

On  the  Possibility  of  constructing  Ellipsoidal  Lenses. 
By  the  Rev.  Thomas  Furlong. 
If  a  circular  disk  be  put  in  a  convenient  position,  and  a  line  be  supposed  pro* 
ceeding  from  its  centre,  and  perpendicular  to  its  plane,  an  eve  placed  m  that  line 
will  see  the  disk  as  a  circle.  If  the  plate  be  made  to  revolve  on  one  of  its  dia- 
meters through  a  right  angle,  it  will  be  seen  edgeways  as  a  line ;  as  the  disk  so 
moves  through  90°,  the  eye  will  perceive  it  assume  every  form  of  ellipse,  from  the 
circle,  its  limit  on  the  one  hand,  to  the  right  line,  its  limit  on  the  other.  The 
elements  of  those  elliptic  forms  are  easily  found ;  for  the  radius  of  the  disk  is 
always  the  semiaxis  major,  and  the  natural  cosine  of  the  angle  through  which 
the  disk  (or  the  eye)  moves  multiplied  by  the  number  of  inches  or  feet  in  the 
radius  of  the  disk  will  be  the  semiaxis  minor,  from  which,  if  the  focus  be  given, 
the  angle  of  revolution  can  be  found,  or,  if  the  angle  be  given,  the  focus  may  be 
found ;  or,  easier  still,  to  the  yf^th  of  an  inch,  by  measuring  off  those  numbers  on 
the  legs  of  a  right  angle  on  a  scale  of  equal  parts.  The  common  slide-rest  has 
two  motions,  one  parallel  to  the  bed  of  the  latne,  the  other  at  right  angles  to  it; 
and  if  a  cutting-tool  be  arranged  as  for  boring  a  cylinder,  that  cutter  will  produce 
a  cylindrical  groove  if  the  work  attached  to  the  slide-rest  be  moved  parallel  to  the 
bed,  or  a  line  (like  the  cut  of  a  circular  saw)  if  moved  across  the  bed.  Now  if 
the  upper  part  of  the  slide-rest  be  made  capable  of  moving  in  azimuth  90°,  the 
cutting  point,  moving  in  a  circle,  can  be  made  to  produce  grooves  corresponding 
to  the  small  end  of  tne  ellipse,  or,  by  a  vertical  arrangement  to  the  flatter  side,  ot 
any  eccentricity  required.  Crossed  lenses,  ground  and  polished  in  circular  grooves 
(the  discovery  of  a  French  gentleman,  he  oelieved),  are  well  known  and  valued  for 
flatness  of  field  and  good  definition.  His  strong  impression  is  that  elliptic  lenses 
could  be  produced  in  the  same  way.  The  only  point  of  difference  is  that,  while 
the  circular  groove  permits  the  glass  to  be  worked  in  it  in  various  positions,  the 
elliptic  groove  must  have  the  glass  worked  in  it  always  in  the  same  plane.^  The 
paper  read  was  not  intended  for  the  learned,  but  for  a  plain  workman,  and  in  the 
hope  that  some  one  would  try  the  experiment.  The  author  feels  confident  that,  if 
ellipsoidal  curves  were  introduced,  great  advantages  are  likely  to  arise. 

On  the  possible  Connexion  between  the  Ellipticity  of  Mars  and  the  general 
Appearance  of  its  Surface.  By  Professor  Hennessy,  F.B.8.,  M.RJ~A. 
The  physical  characters  of  Mars  have  attracted  considerable  notice,  on  account 
of  the  supposed  resemblance  of  that  planet  to  our  earth,  and  at  the  same  time  one 
of  the  most  prominent  of  these  characters  presents  a  striking  contrast  with  its 
terrestrial  counterpart,  namely,  its  ellipticity,  which  is  estimated  bv  most  astro- 
nomers at  a  higher  value  than  mechanical  theory  would  assign,  if  the  planet  had 
been  originally  m  a  fluid  state.  In  accordance  with  hydrostatical  laws,  a  planet 
similar  to  Mars,  and  rotatory  around  its  axis  in  the  same  period  of  time,  should 
have  an  ellipticity  very  nearly  approaching  to  that  of  our  earth.  Two  observers 
of  great  eminence,  Bessel  and  Johnson,  seem  to  have  arrived  at  a  similar  con- 
clusion. The  observations  made  by  the  former  were  fully  discussed  by  M.  Oude- 
manns  in  the  '  Astronomische  Nachrichten,'  No.  838,  p.  862.  After  combining 
the  results  of  different  observed  diameters  with  various  angles  of  position,  by  the 
method  of  least  squares,  Oudemanns  came  to  the  conclusion  that  tne  observations 
gave  varied  and  uncertain  values  for  the  diameters;  and  therefore  that  it  was 
permissible  to  regard  the  planet  as  approximately  spherical.  Johnson,  in  the 
Kadcliffe  Observations  for  I860  and  1853,  discussed  tne  results  of  measurements 
made  with  the  heliometer,  and  arrived  at  substantially  the  same  result.  Although 
the  late  M.  Arago  referred  to  some  of  the  author's  views  regarding  terrestrial 
physics,  as  probably  affording  explanation  for  the  anomaly  of  tne  large  ellipticity 
which  he  assigned  to  Mars,  in  his  posthumous  publication  on  the  structure  of  the 
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planet,  the  author  had  heard  the  same  eminent  person  express  views  almost 
identical  with  those  flowing  from  the  observations  or  Bessel  and  Johnson,  At  the 
same  time,  the  simplification  which  the  author  endeavoured  to  introduce  into  the 
theory  of  the  Earth's  figure  will  not,  if  applied  to  that  of  Mars,  suffice  to  account 
for  the  usually  received  high  ellipticity  of  that  body.  Abstaining,  for  the  present, 
from  any  attempt  at  an  explanation  of  this  peculiarity,  let  us  endeavour  to  trace 
out  its  consequences  with  reference  to  the  configuration  of  that  planet  It  seems 
to  be  generally  admitted  that  there  is,  in  the  neighbourhood  of  one  of  the  poles  of 
Mars,  a  great  mass  of  brilliant  matter,  analogous  to  a  mass  of  terrestrial  snow. 
This  very  substance  is  even  supposed,  with  (jpreat  probability,  to  seriously  inter- 
fere with  the  accuracy  of  telescopic  observations,  owing  to  the  optical  disturb- 
ances arising  from  the  irradiation  of  such  an  extremely  bright  object.  It  is  also 
manifest  that,  if  this  substance  should  be  snow,  the  varying  seasons  of  the  planet 
would  cause  its  dimensions  to  vary,  and  thus  the  power  of  the  disturbing  in- 
fluence. These  circumstances  show  that  great  caution  should  be  used  in  accepting 
any  results  which  are  liable  to  be  affected  by  the  presence  of  this  snowy  patch, 
and  they  also  necessarily  imply  the  existence  of  a  nuid  like  water  in  that  part  of 
the  surface  of  Mars  wherever  the  temperature  is  above  the  freesing-noint  of  the 
fluid.  If  this  should  be  so,  the  generally  assumed  large  ellipticity  01  Mars  should 
be  followed  by  another  result.  Several  years  ago,  when  controverting  and  dis- 
proving an  erroneous  theory  of  the  Earth's  figure,  put  forward  by  Playfeir,  and 
which  has  since  acquired  some  importance  by  being  reproduced  by  Sir  John 
Hersohel,  in  support  of  his  general  views,  and  appesled  to  by  Sir  Charles  Lyell, 
the  author  obtained  mathematical  expressions  for  the  equilibrium  of  a  fluid  like 
water  spread  over  an  exterior  abraded  spheroid  such  as  this  theory  assumed  the 
Earth  to  be.  It  follows  from  these  expressions  that  if  the  Earth  possessed  a  very 
small  ellipticity,  or  were  spherical,  it  would  consist  of  two  great  circumnolar 
continents,  with  an  intermediate  belt  of  equatorial  ocean.  He  has  assigned  the 
dimensions  of  these  continents,  supposing  the  ocean  to  have  its  present  volume. 
It  also  immediately  follows  that  ii  the  Earth  had  a  very  great  ellipticity,  such, 
for  example,  as  that  so  frequently  assumed  for  Mars,  the  reverse  would  take  place, 
and  the  dry  land  would  form  an  equatorial  belt,  while  the  poles  would  be 
enveloped  in  Water.  The  dimensions  of  these  circumpolar  oceans,  with  the 
assumed  ellipticity  of  Mars,  could  be  also  assigned,  and  they  should  exist  on  its 
surface,  unless  there  should  be  great  irregularities  in  the  density  of  the  matter 
composing  the  planet  The  mechanical  theory  on  which  these  conclusions  are 
based  is  simple,  and  therefore  the  attention  or  observers  may  be  directed  to  the 
inquiry  as  to  whether,  compared  with  our  Earth,  a  greater  predominance  of  dry 
land  exists  at  the  equatorial  parts  of  Mars  compared  to  its  polar  regions.  If  the 
author  might  venture  to  draw  any  conclusion  from  the  results  hitherto  observed, 
and  especially  from  the  drawings  appended  to  "Mr.  Lockyer's  paper,  in  the 
'  Memoirs  of  the  Astronomical  Society,  he  would  say  that  no  such  predominance 
of  equatorial  land  exists  on  the  surface  of  Mars,  and  therefore  if  its  appearances 
are  partly  due  to  the  presence  of  a  liquid  on  its  surface,  we  must  conclude  that  its 
ellipticity  has  been  generally  exaggerated,  and  that  the  results  of  Bessel  and 
Johnson's  observations  are,  upon  the  whole,  nearer  to  the  truth  than  those  of 
other  observers. 

Speculations  on  Physical  Astronomy.    By  E.  "W.  Hardy, 

On  an  extensive  Lunar  Plain  near  the  Montes  Hercynii,  which  it  is  proposed  to 
name  Otto  Struve.     By  Dr.  Lbb,  F.B.S.,  F.Q.S. 

The  paper  which  the  author  presented  to  the  Section  was  intended  as  a  supple- 
ment to  those  already  brought  before  the  Members  of  the  British  Association  by 
the  Rev.  T.  W.  Webb  and  Mr.  Birt  After  alluding  to  the  three  large  au4  beautiful 
drawings  of  the  Mare  Crisium  by  Professor  Piazzi  Smyth,  Dr.  Lee  called  attention 
to  a  large  plain  in  the  north-east  quadrant  of  the  moon,  formerly  designated 
"  Lichtenberg  "  by  the  Hanoverian  astronomer  Schroter.  It  is  situated  between  twet 
mountain-chains,  to  the  easternmost  of  which  the  German  selenpgrapherSj  JJeej  anj 
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JJadler,  appropriated  the  term  "Montes  Hercvnii?"  fit  the  same  time  transferring 
the  name  "  Lichtenberg  "  to  a  crater  some  little  distance  from  this  plain.  J)r,  Lee 
illustrated  his  description  of  the  plain  and  its  surrounding  mountains  by  copies  of 
four  delineations!  which,  with  the  one  on  Lohrmann's  map,  are  all  that  are  in  exist** 
ence— one  by  Schroter,  made  in  the  year  1792 j  the  portion  of  Beer  and  Madler'a 
map  of  thisrecion;  a  fine  drawing  of  the  northern  part  of  the  plain  by  Lord  Roase  5 
and  an  unpublished  drawing  by  Mr.  Birt,  executed  during  the  present  year.  In 
these  drawings,  Br.  Lee  pointed  out  the  features  that  were  common  to  them}  espe- 
cially a  large  crater  on  the  north  part  of  the  west  wall,  which  was  very  conspicuous 
in  them  all.  The  west  wall  Dr.  Lee  remarked  is  the  most  interesting  of  the  two 
principal  ones  which  bound  the  plain.  This  wall  is  shown  by  Schroter  as  being 
perforated  by  four  craters,  including  the  conspicuous  one  above  mentioned.  Oi 
|hese  craters  the  author  said  Beer  and  Madler  have  but  one  on  their  large  map* 
LordRosse's  drawings  of  a  part  of  the  chain  only  have  the  nearest  to  the  large  crater, 
and  Mr,  Birt  appears  to  have  observed  the  four  given  by  §ohroter»  After  alluding 
to  the  confusion  likely  to  arise  from  the  changes  in  the  names  before  mentioned} 
Dr.  Lee  suggested  that  in  future  this  large  plain  should  be  denominated  "  Otto 
Strove,"  as  commemorative  ef  the  extensive  astronomical  labours  of  the  astronomer 
of  Pulkova ;  and  that  the  crater  to  which  Beer  and  Miidler  gave  the  name  "  Lich- 
teuberg"  should  still  retain  it,  especially  as,  according  to  the  German  aelenographers, 
it  is  almost  unique  in  exhibiting  on  some  occasions  a  red  tint, 

Notice  of  the  Physical  Aspect  qf  the  Sm* 
By  Professor  Pmiws,  M.A,$  LLD.>  F.RA, 
Since  the  author  had  been  provided  with  the  diagonal  sun-glass  adjusted  to  his 
equatorial  by  Mr.  Cooke,  he  had  taken  many  occasions  for  scrutinizing  the  aspect 
of  the  sun's  disk  in  regard  to  spots,  facule,  and  the  general  porosity  of  the  surface. 
For  tracing  the  path  of  a  spot  across  the  disk,  a  Kellner  eyepiece  was  employed, 
with  five  engraved  transit  lines,  the  intervals  beinp  equal  to  10°  in  the  central 
part  of  the  sun's  circumference,  In  drawing,  negative  eyepieces  of  the  ordinary 
Jrind  were  sometimes  employed }  at  others,  a  peculiar  kind,  arranged  by  himself, 
with  powers  varying  from  75  to  800,  the  best  performances  being  usually  between 
100  and  200 ;  the  higher  powers,  however,  being  occasionally  useful  towards  the 
limb  of  the  sun.  He  described  the  bright  streaka  or  faculas  as  of  diversified  form 
and  distinct  outline,  either  entirely  separate  or  coalescing  in  various  ways  into 
ridges  and  network.  When  the  spots  Deoame  invisible  near  the  limb,  the  undil- 
uted shining  ridges  and  folds  still  indicated  their  place,  being  more  remarkable 
thereabout  than  elsewhere  on  the  limb,  though  almost  everywhere  traceable  in 
good  observing  weather.  In  a  diagram  made  on  the  20th  of  March  last,  faculn 
are  shown  in  the  most  brilliant  parts  of  the  sun.  They  appear  of  all  magnitudes, 
from  barely  discernible,  softly  gleaming  spots  a  thousand  miles  long,  to  continuous, 
complicated,  and  heaped  riqges  40,000  and  more  miles  in  length,  and  1000  to 
4000  miles  and  more  broad.  They  are  never  regularly  arched,  and  never  found 
in  straight  bands,  but  always  devious  and  minutely  undulated,  like  clouds  in  the 
evening  sky  or  very  distant  ranges  of  snowy  mountains.  When  minutely  studied, 
the  ridges  appear  prominent  in  cusps  and  depressed  into  hollows.  By  the  frequent 
meeting  of  the  bright  ridges,  spaces  of  the  sun's  surface  are  included  of  various 
magnitudes,  and  forms  somewhat  corresponding  to  the  areas  and  forms  of  the 
irregular  spots  with  penumbras.  Ridges  of  this  kind  often  embrace  and  enclose  a 
spot,  though  not  very  closely,  the  spot  appearing  the  more  conspicuous  from  the 
aurrounding  brightness;  but  sometimes  there  appears  a  broad  white  platform 
round  the  spot,  and  from  this  the  white  crumpled  ridges  pass  in  various  directions. 
Towards  the  limb  the  ridges  appear  nearly  parallel  to  it)  further  off  this  cha- 
racter is  exchanged  for  indeterminate  direotion  and  lessened  distinctness;  over  the 
rest  of  the  surface  they  are  less  conspicuous,  but  can  be  traced  as  an  irregular  net- 
work, more  or  less  disguised  by  that  structure  which  has  been  designated  as  porosity. 
The  raculsa  preserve  their  shapes  and  position,  with  no  visible  change,  during  a 
few  hours  of  observation,  and  probably  for  much  longer  perioda.  They  do  not 
appear  to  project  beyond  the  general  circular  outline  of  the  sun-*  eironmatanoB 
which  the  author  explains,  without  denying  that  they  actually  do  rise  above  the 
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general  surface,  whether  as  clouds  or  mountains,  to  either  of  which  they  may  he 
truly  likened.  In  respect  to  porosity,  the  author  had  also  devoted  much  time  to 
a  scrutiny  of  the  interspaces  between  the  faculss  towards  the  limb  and  the  general 
surface  towards  the  interior  of  the  disk.  Towards  the  interior  the  ground  acquires 
more  evident  lights  and  shades,  a  sort  of  granulation  difficult  to  analyze.  Under 
favourable  conditions  for  observation,  there  appears  little  or  none  of  that  tremor 
and  internal  motion  described  by  earlier  observers.  What  is  then  seen  is  a  com- 
plicated surface  of  interrupted  lights  and  shades,  the  limits  of  which  appear 
arched,  or  straight,  or  contused,  according  to  the  case;  and  the  indeterminate 
union  of  these  produces  sometimes  faint  luminous  ridges,  the  intervals  filled  up  by 
shaded  interstices  and  insulated  patches  of  illuminated  surface.  The  best  resem- 
blance to  these  complicated  small  surfaces  of  light  and  shade  he  had  been  able  to 
procure  was  a  disk  of  a  particular  sort  of  white  paper  placed  near  the  eye-end  of 
the  telescope,  and  seen  by  transmitted  light.  Heaps  of  small  fragments  of  white 
substances,  not  so  uniform  in  figure  or  equal  in  size  as  rice-grains,  might  also  be 
suggested  for  comparison.  

On  a  suspected  Change  of  Brightness  in  the  Lunar  Spot,  Werner. 
By  the  Eev.  T.  W.  Webb,  A. M.y  F.&AJS. 
The  mysterious  appearance  of  the  Moon  under  high  illumination,  and  the  want  of 
accordance  between  its  actual  relief  and  what  may  be  called  its  local  colouring,  have 
by  no  means  received  a  degree  of  attention  corresponding  with  the  present  position 
and  requirements  of  science,  or  with  the  unprecedented  optical  resources  now  at 
our  command.  The  investigation  would  no  doubt  present  many  difficulties,  but 
we  ought  not  to  be  thus  deterred  from  attempting  the  solution  of  so  interesting  a 
question ;  and  a  more  persevering  and  minute  examination  of  the  topography  of 
the  full  Moon  could  scarcely  fail  of  meeting  with  its  reward  in  a  well-marked  ad- 
vance in  the  boundary  of  our  knowledge.  One  probable  result  might  be  the  dis- 
covery of  variation  in  the  brightness  of  the  luminous  markings.  No  reason  can  be 
given  for  acauiescing  in  the  general  supposition  of  their  permanence,  except  the 
testimony  of  very  inadequate  representations.  The  changes  remarked  by  Scnroter 
and  Ghruithuisen  are  periodical  and  therefore  of  another  character ;  but  a  suspicion 
has  begun  to  be  entertained  or  more  permanent  alteration.  Messrs.  Birtand  Hunter 
(the  Earl  of  Rosse's  observer),  as  well  as  the  present  writer,  have  found  the  interior 
of  Plato  different  from  the  representation  of  Beer  and  Madler  j  and  the  object  of 
this  paper  is  to  bring  forward  evidence  of  another  change,  in  the  interior  of  the 
crater  Werner.  A  small  luminous  spot  at  the  foot  of  the  wall  on  the  N.E.  side  has 
been  twice  referred  to  by  Beer  and  Madler,  in  the  most  distinct  and  positive  man- 
ner, as  equalling  the  brightness  of  Aristarchue,  and  surpassing  in  this  respect  every 
other  portion  of  the  lunar  disk.  Such,  according  to  the  observations  of  the  present 
writer,  is  no  longer  the  case.  In  1856  and  1856  its  comparative  inferiority  was 
noticed  with  two  achromatics  of  3*7  inches  aperture ;  and  during  the  present  year, 
a  careful  investigation  with  a  5*5-inch  object-glass  under  very  various  angles  of  in- 
cident light,  with  many  magnifying  powers,  and  the  occasional  employment  of 
coloured  screen-glasses,  leads  to  the  same  conclusion.  So  far  from  rivalling  the 
intensity  of  Aristarchm,  it  never  equalled  that  of  Proclus,  Censorinm,  or  Dionymm, 
all  which  are  rated  lower  by  Beer  and  Madler.  From  its  position  it  does  not  seem 
likely  that  other  circumstances  of  libration  would  influence  its  apparent  brightness ; 
And  since  Beer  and  Madler  have  studied  the  vicinity  with  especial  minuteness 
(much  more  than  they  have  bestowed  on  some  other  regions),  it  appears  highly 
probable  that  the  spot  has  decreased  in  brilliancy  during  the  lapse  of  twenty  years. 
A  careful  examination  of  other  districts  might  probably  detect  similar  changes. 
For  this  purpose,  in  place  of  vague  and  arbitrary  estimations,  a  method  of  sequences 
similar  to  that  adopted  by  Sir  J.  Herschel  in  stellar  photometry  might  prove  of 
great  service,  and  coloured  screen-glasses  of  various  depths  would  be  useful;  but 
care  must  be  taken  to  discriminate  between  the  impressions  of  extent  and  intensity, 
and  to  avoid  fragmentary  comparisons  with  unequal  apertures,  as  it  is  probable 
that  the  decrease  of  differences  in  apparent  brightness  with  increasing  light,  which 
is  known  to  obtain  in  the  case  of  stars,  may  find  place  also  in  these  observations. 
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On  the  Invisible  Part  of  the  Moon's  Surface. 

By  the  Kev.  T.  W.  Webb,  A.M.,  F.R.A.S. 
Assuming  the  correctness,  or  at  least  probability,  of  Hansen's  assertion  that  the 
centres  of  figure  and  gravity  of  the  Moon  are  not  coincident,  and  that  consequently 
a  different  condition,  Doth  as  to  surface  and  atmosphere,  might  possibly  obtain  on 
its  remoter  side,  an  attempt  was  made  to  inquire  whether  there  is  any  evidence  of 
progressive  change  in  proportion  as  we  recede  from  the  centre  of  the  visible  hemi- 
sphere j  and  it  was  shown  that  though  there  are  departures  of  more  than  one  kind 
towards  the  limb  from  the  types  of  form  prevailing  in  the  centre  of  the  disk,  yet 
those  variations  are  not  sufficiently  consistent  to  lead  to  any  reliable  inference ;  and 
that  on  the  whole  it  is  not  possible,  from  what  we  see,  to  form  any  satisfactory 
conclusion  as  to  the  condition  of  the  invisible  region. 


Light. 

On  a  New  Form  of  Spectroscope,  in  which  Direct  Vision  is  obtained  witfi  a 
Single  Prism,  By  J.  Bbowning. 
Some  time  since  it  was  suggested  to  the  author  by  Mr.  Huggins  that  a  direct- 
vision  spectroscope,  more  powerful  than  Hoffinan's,  would  be  a  valuable  addition 
to  the  instruments  used  for  spectrum  analysis.  If  made  portable  for  travellers,  it 
could  be  used  in  the  manner  of  a  telescope  for  observing  differences  in  the  solar 
spectrum  at  various  elevations,  for  the  spectra  of  flames,  the  absorption-bands 
produced  by  different  liquids ;  and,  above  all,  it  would  be  most  readily  adaptable 
to  telescopes  for  examining  the  spectra  of  stars.  Whilst  the  author  was  engaged 
on  various  contrivances  having  this  end  in  view,  Mr.  A.  Herschel  showed  him  a 
single  prism  he  had  contrived,  which  answered  the  purpose.  It  was  of  the  form 
that  has  been  termed  3  to  1  right-angled,  from  the  hypothenuse  being  three  times 
as  large  as  the  base.  These  proportions  are  very  simple  and  easy  of  execution. 
In  this  prism,  which  was  of  crown  glass  2*5  specific  gravity,  refraction  occurs  both 
in  the  ray  of  light  entering  at  the  face  perpendicular  to  the  short  side,  but  near 
the  point,  and  also  on  its  leaving  the  prism  by  the  short  face^  the  correction  of  the 
inclination  of  the  ray,  so  as  to  make  it  emerge  in  the  same  line  as  it  enters,  being 
effected  by  its  performing  two  internal  reflexions.  In  making  this  kind  of  prism 
of  very  dense  flint  glass,  the  author  had  found  the  task  more  difficult  than  he  had 
anticipated :  the  acute  angle  required  considerable  modification,  and  it  became  very 
difficult  to  keep  the  path  of  the  ray  within  the  prism.  The  best  results  had  been 
obtained  by  throwing  the  ray  to  the  left  of  the  prism,  and  correcting  this  by  cement- 
ing a  small  crown-glass  prism  to  the  short  face.  The  refractive  angle,  exercising  a 
contrary  dispersion,  need  not  be  more  than  5°— scarcely  more  than  a  tenth  of  that 
employed  by  Hoflman  in  his  construction.  The  three  surfaces  of  this  prism,  being 
in  use;  must  be  all  equally  true,  or  the  definition  suffers.  After  the  result  of  all  the 
experiments  he  had  made,  the  author  would  wish  to  express  his  conviction  that 
whatever  advantages  may  be  gained  on  the  score  of  portability  or  convenience  in 
use,  they  were  more  than  counterbalanced  by  the  inferior  performance  of  these 
arrangements,  when  compared  with  plain  prisms  of  the  best  workmanship.  In 
connexion  with  this  paper,  the  author  added  some  remarks  on  the  great  difficulty 
encountered  in  working  plane  surfaces  on  extra-dense  glass  prisms,  and  exhibited 
two  wonderfully  delicate  instruments  for  measuring  the  irregularities.  With  the 
first,  inequalities  of  -j^J-p-  of  an  inch  could  be  taken  by  direct  reading,  and  of 
jaipa  of  an  inch  by  estimation ;  with  the  second,  inequalities  of  the  -rus^bs  °f 
an  inch  were  discoverable.  The  common  method  is  to  take  the  reflexion  of  a 
distant  image  through  a  telescope ;  but  the  prisms  Mr.  Browning  has  produced 
fully  justify  his  choice  of  direct  mechanical  means  for  proving  the  perfection  of 
their  surface-planes. 
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On  the  Connexion  between  the  Form  and  Optical  Properties  of  Crystals. 
By  A.  Ci.TTQjr. 
It  was  the  object  of  this  paper  to  give  an  account  of  the  results  of  investigations 
which  have  had  for  their  object  the  discovery  of  the  connexion  between  the  form 
and  optical  properties  of  crystals.  It  is  believed  that,  in  the  results  here  given, 
some  of  the  principal  difficulties  of  this  important  problem  have  been  overcome. 
The  first  step  towards  the  solution  of  this  problem  was  made  by  Sir  David  Brewster 
in  1818.  He  discovered  that  crystals  belonging  to  the  prismatic,  oblique,  and 
anorthic  systems  are  biaxal ;  those  belonging  to  the  pyramidal  and  rhombohedral 
systems  uniaxal  j  while  crystals  of  the  cubic  system  do  not  possess  double  refrac- 
tion (a  fact  which  had  been  previously  stated  by  Hauy).  In  this  paper  is  con- 
sidered in  detail  the  connexion  between  the  form  and  optical  properties  of  crystals 
belonging  to  the  prismatic  svstem.  The  investigation  of  the  optical  properties  of 
crystals  belonging  to  the  oblique  system  is  still  m  progress.  The  following  is  the 
method  employed  in  this  investigation: — Each  crystal  is  referred  to  three  rect- 
angular axes,  one  axis  being  perpendicular  to  the  plane  of  the  optic  axes,  the  other 
two  being  the  internal  and  external  bisectors  of  the  angle  between  the  optic  axes. 
The  new  parameters  are  calculated  by  means  of  formulas  investigated  in  a  paper  on 
the  "  Rhombohedral  system ; "  and  thence  the  angle  between  the  optic  axes  is 
found,  as  if  the  crystal  belonged  to  the  prismatic  system,  by  means  of  the  formula* 
given  in  this  paper.  The  angle  between  the  optic  axes  of  one  mineral  belonging 
to  the  oblique  system  has  been  calculated  by  this  process ;  and  the  calculated  has 
been  found  to  agree  approximately  with  the  observed  angle.  If  this  should  prove 
to  be  generally  the  case,  it  will  not  only  be  a  solution  of  the  problem  which  forms 
the  subject  of  this  note  for  crystals  of  the  oblique  system,  but  it  will  prove  that 
these  crystals  are  formed  according  to  the  same  laws  of  symmetry  as  crystals  of  the 
prismatic  system.  

Photo-Seulpture.     By  A.  Claudbt,  -P.jR.i8f. 

After  having  explained  the  advantages  of  photography  and  its  progress,  the 
author  described  in  what  manner  it  has  been  applied  to  sculpture. 

This  beautiful  application  of  photography  is  called  Photo-8cufpturt7  and  is  the 
invention  of  M,  WlUeme,  an  eminent  French  sculptor. 

The  story  of  the  invention  may  be  told  in  a  few  words.  M.  WUleme  was  in  the 
habit,  whenever  he  could  procure  photographs  of  his  sitters,  of  endeavouring  to 
communicate  to  the  model  the  correctness  of  those  unerring  types.  But  how  should 
he  raise  the  outlines  of  flat  pictures  into  a  solid  form  P 

Yet  these  single  photographs,  such  as  thev  were,  could  serve  him  to  measure 
exactly  profile  outlines,  lie  could,  indeed,  by  means  of  one  of  the  points  of  a 
pantograph,  follow  the  outline  of  the  photograph,  while,  with  the  other  point 
directed  on  the  model,  he  ascertained  and  corrected  any  error  which  had  been 
communicated  to  his  work  during  the  modelling.  What  he  could  do  with  one, 
view,  or  one  single  photograph  of  the  sitter,  he  might  do  also  with  several  other 
views,  if  he  haa  them.  This  was  sufficient  to  open  the  inquiry  oi  an  ingenious 
mind.  He  saw  at  once  that  if  he  had  photographs  of  many  other  profiles  of  the 
sitter,  taken  at  the  same  moment,  by  a  number  of  cameras-obscures  placed  aroundt 
he  might  alternately  and  consecutively  correct  his  model  by  comparing  the  pro- 
file outline  of  each  photograph  with  the  corresponding  outline  of  the  model.  Such 
was  the  origin  of  this  discovery.  But  it  soon  naturally  occurred  to  him  that,  in- 
stead of  correcting  his  model  when  nearly  completed,  he  had  better  work  at  once 
with  the  pantograph  upon  the  rough  block  of  clay,  and  cut  it  out  gradually  ajl  round 
In  following  one  after  the  other  the  outline  of  each  of  the  photographs. 

Now  supposing  that  he  had  twenty-four  photographs,  representing  the  sitter  in  as 
many  points  of  view  (all  taken  at  once),  he  had  but  to  turn  the  block  of  clay,  after 
every  operation,  Ath.  of  the  base  upon  which  it  is  fixed,  and  to  cut  out  the  next 
profile,  until  the  mock  had  completed  its  entire  revolution,  and  then  the  clay  was 
transformed  into  a  perfect  solid  figure  of  the  twenty-four  photographs— the  statue 
or  bust  was  made. 

As  an  illustration  of  the  process,  the  author  has  executed  a  bust  of  the  President 
of  the  Association,  Sir  Charles  Lyell,  which  was  exhibited  to  the  Section. 
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Oil  the  Adaptation  of  Bisulphide- of-  Carbon  Prisms,  and  the  use  of  Telescopes 
of  Long  Focal  Distance.,  in  the  J&awnotion  of  the  Sun's  Spectrum,  By 
J.  P.  Gassiot,  jP.i2./Sf. 

The  dispersive  power  of  sulphide  of  carbon  has  caused  it  to  he  generally 
used  for  producing  the  spectrum ;  and  some  time  since  the  author  had  a  battery 
of  eleven  prisms  constructed,  which  has  been  used  at  the  Kew  Observatory  in  ob- 
serving the  spectrum  of  the  sun.  By  means  of  this  apparatus,  the  double  D  line 
was  observed  in  a  very  remarkable  manner,  presenting  an  angular  separation  of 
8'  6",  whije  at  the  same  time  eleven  other  associated  lines  were  counted  which  had 
not  previously  been  detected.  But  although  tbis  great  angular  separation  is  a 
proof  of  the  power  of  the  instrument,  spectrum  observations  made  with  sulphide- 
of-carbon  prisms  are  attended  with  difficulties  of  the  most  perplexing  and  often 
annoying  character.  One  of  these  is  the  necessity  of  readjusting  their  position 
whenever  different  portions  of  the  spectrum  have  to  be  examined,  the  time  thus 
occupied  being  often  fatal  to  the  securing  of  true  and  faithful  results.  Another 
and  serious  difficulty  arises  from  the  changes  of  temperature  taking  place  during  the 
period  of  observation.  The  author  had  been  informed  by  Mr.  Browning  that  Prof. 
Cook,  of  New  York,  who  had  a  battery  of  nine  prisms,  made  by  Alvan  Clarke, 
had  found  the  influence  of  temperature  so  great  as  to  render  the  battery  unser* 
viceable  for  long-continued  ana  exact  investigations.  In  order  to  test  the  effects 
of  changes  of  temperature  upon  Mr.  Gassiot's  battery,  a  careful  observation  was 
made  of  the  lines  discovered  in  the  space  between  the  double  lines  of  P,  A  tin 
vessel  containing  hot  water  was  placed  on  the  plate  in  the  centre  of  the  battery, 
the  heat  from  wnich  soon  affected  the  fluid  in  the  prisms,  and  the  spectral  lines 
gradually  became  confused  and  indistinct,  travelling  at  the  same  time  rapidly 
across  the  field  of  view ;  several  hours  elapsed  before  the  prisms  resumed  their, 
normal  state.  The  fluid  prisms  are,  notwithstanding  all  difficulties  in  using  them, 
the  author  considered,  an  indispensable  and  most  valuable  adjunct  to  a  complete 
spectroscope,  as,  by  the  enormous  dispersive  power  of  this  sulphide,  observations 
of  lines  in  the  spectrum  are  obtainable  that  otherwise  would  probably  entirely 
escape  notice)  and  if,  as  in  the  battery  which  Mr,  Browning  nad  constructed 
for  him,  the  prisms  have  surfaces  so  perfectly  plane  as,  at  equable  temperatures,  to 
give  such  satisfactory  definition,  they  become  highly  valuable  for  the  purposes  of 
comparison,  and  thus  of  determining  in  a  remarKaole  manner  the  coincidence  of 
certain  lines,  the  accuracy  of  the  results  not  being  interfered  with,  as  it  is  evident 
both  seta  of  lines  would  be  equally  affected.  The  observers  at  Kew  believe  they 
have  noticed  the  coincidence  of  several  bright  gold  lines  with  corresponding  dark 
lines  in  the  solar  spectrum,  from  which  the  oresence  of  that  metal  may  be  inferred 
in  the  sun's  atmosphere,  If  confirmed  by  further  observations,  this  will  be  an  im- 
portant addition  to  our  present  knowledge,  In  order  to  increase  the  power  of  the 
author's  unequalled  battery  of  flint-glass  prisms,  Mr.  Browning  has  recently  adapted 
a  pair  of  telescopes  of  three  feet  focal  length,  in  place  of  tnose  of  two  feet,  for- 
merly used.  The  improvement  thus  effected  is  very  striking;  and  on  the  only 
opportunity  for  using  it,  the  solar  spectrum  assumed  an  appearance  far  more  nearly 
resembling  that  obtained  by  the  battery  of  fluid  prisms.  This  single  observation, 
however,  nas  been  enough  to  show  that  the  employment  of  telescopes  of  long 
focal  length  may  be  indispensable  for  minute  and  reliable  research  on  the  lines 
in  tbe  sow  spectrum.  

On  ihe  Transmission  of  the  Bed  Bay  by  many  Coloured  Solutions* 
By  Dr.  Gladstoot,  F.R.S. 
The  author  has  been  Jn  the  habit  of  observing  the  absorption  of  the  different  parts 
of  the  prismatic  spectrum  by  coloured  liquids,  by  allowing  a  line  of  light  to  pass 
through  the  varying  thicknesses  of  the  liquid  contained  in  a  hollow  weage  of  glass 
and  analyzing  it  by  a  prism.  From  the  diagrams  representing  the  phenomena  thus 
produced:,  it  was  evident  that  in  many  cases  the  extreme  red  ray  was  capable  of 
penetrating  very  far,  while  the  less  refrangible  red  or  orange  ray  was  almost  imme* 
diately  absorbed.    The  following  instances  were  given : — Solutions  of  chromium 
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salts,  uranous  salts,  permanganates,  blue  salts  of  cobalt,  ferric  sulphocyanide, 
sulphindigotic  acid,  litmus,  azuline,  chinoline  blue,  bleu  de  Paris,  ceruleine,  acid 
nitrosonaphthaline,  cochineal,  chlorophyll,  and  the  purple  colour  produced  by  the 
action  of  a  sulphide  on  a  nitroprusside.  These  solutions  were  exhibited ;  and  two 
of  them,  litmus  and  chinoline  blue,  being  placed  in  the  hollow  glass  wedges, 
showed  the  phenomena  of  dichromatism — that  is,  the  thin  part  of  the  wedge  of  liquid 
was  blue,  the  middle  part  purple,  while  the  thick  part  was  red.  This  is  due  to  the 
free  transmission  of  the  red  ray,  while  the  other  parts  of  the  spectrum  are  more 

Jiuickly  absorbed.  Several  of  the  other  liquids  are  dichromatic  from  the  same  cause ; 
or  instance,  the  salts  of  chromium,  which  are  either  green  or  red,  according  to  the 
quantity  seen  through.  No  probable  cause  was  assigned  for  this  double  peculiarity 
— the  very  free  transmission  of  the  red  ray,  and  the  speedy  absorption  of  the  neigh- 
bouring ray ;  nor  did  the  author  see  any  chemical  relationship  between  the  sub- 
stances that  exhibit  it.  

On  the  Spectra  of  some  of  the  Heavenly  Bodies. 
By  Professor  W.  A.  Miller,  V.P.BJS.,  and  W.  Kvoqutb,  F.R.A.S. 

The  first  part  of  the  communication  related  to  observations  on  planetary  spectra. 
It  was  necessary  to  compare  these  spectra  side  by  side  with  that  of  the  sun;  but 
here  arose  a  difficulty,  for  a.  planet  is  not  usually  visible  until  sunset  Ultimately 
the  plan  adopted  was  to  compare  the  light  of  the  planet  with  that  of  the  sun 
reflected  from  the  sky  in  the  immediate  vicinity  of  the  planet,  just  after  the  sun 
had  sunk  below  the  horizon.  The  object  of  this  comparison  was  chiefly  to  ascertain 
whether  the  sun's  light,  after  being  reflected  from  a  planet,  and  having  passed 
through  a  portion  of  its  atmosphere,  contains  any  of  those  lines  of  absorption  which 
are  produced  in  the  solar  spectrum  when  the  rays  of  the  sun  traverse  a  large  extent 
of  our  earth?s  atmosphere.  This  was  found  to  be  the  case,  and  one  line  in  particular 
was  much  morepowerfully  developed  by  the  atmosphere  of  Jupiter  than  by  that 
of  our  earth.  The  colour  of  the  light  of  Mars  was  in  like  manner  found  to  be  due 
to  absorption  exercised  by  something  in  the  atmosphere  of  that  planet. 

The  second  part  of  the  communication  referred  to  the  spectra  of  binary  stars. 
These  are  most  difficult  of  observation,  as  the  two  members  of  the  system  are  so 
very  near  one  another  that  it  is  difficult  to  obtain  the  spectrum  of  one  without  the 
other.  This  difficulty  was,  however,  overcome  in  some  cases,  where  the  stars  were 
not  extremely  close,  t>y  rotating  the  spectroscope  in  the  tube  of  the  telescope  until 
the  slit  for  admitting  the  light  was  at  right  angles  to  the  line  joining  the  two  stars : 
the  coloured  appearance  presented  by  some  01  these  interesting  bodies  was  found 
to  be  producea  oy  peculiar  absorption  of  certain  parts  of  the  spectrum,  similar  to 
that  which,  on  a  small  scale,  is  produced  by  the  atmosphere  of  our  luminary. 

The  third  and  most  remarkable  part  of  this  communication  was  that  which  re- 
ferred to  the  spectra  of  nebulae ;  and  the  observations  in  this  field  were  stated  to 
have  been  conducted  solely  by  Mr.  Huggins.  The  nebulas  examined  were  chiefly 
those  denominated  planetary  nebulas.  It  was  scarcely  expected  that  the  extremely 
faint  light  of  these  bodies  would  be  sufficient  to  produce  any  spectrum  at  all ;  nor 
would  it  have  done  so  had  their  construction  been  that  which  has  been  usually 
assigned  to  them.  But  to  the  surprise  of  the  observer  he  beheld,  not  a  continuous 
spectrum  such  as  that  which  proceeds  from  a  solid  body  interspersed  with  dark 
lines  due  to  atmospheric  absorption,  but  a  spectrum  consisting  of  a  few  bright  lines 
such  as  that  whicn  proceeds  from  an  intensely  heated  gas.  It  was,  indeed,  the 
smallness  in  number  of  these  component  lines  that  enabled  any  success  to  be  ob- 
tained ;  and  the  result  from  three  or  four  of  these  nebulas  revealed  the  fact  that 
they  were  in  each  case  composed  of  glowing  gas,  probably  hydrogen  and  nitrogen, 
without  any  solid  nucleus  whatever.  But  what  can  be  the  origin  of  this  high 
temperature,  since,  upon  the  principle  of  the  conservation  of  energy^some  other  form 
of  motion  must  be  destroyed  m  order  to  produce  the  luminosity  ?  The  origin  of  the 
light  of  the  heavenly  bodies  thus  becomes  more  perplexing  than  ever,  and  seems  to 
point  to  some  law  regarding  which  we  are  yet  in  the  dark. 
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On  a  recent  Description  of  an  Iris  seen  in  the  Lake  of  Lucerne. 
By  Mr.  J.  J.  Walkbb. 
In  a  letter  which  appeared  in  the  'Athenaeum'  of  September  8,  the  writer  described 
the  appearance  of  a  splendid  solar  rainbow,  and  its  "  reflected  image  "  in  the  Lake 
of  Lucerne.  This  was  an  instance,  seen  under  very  favourable  circumstances  (from 
the  calmness  of  the  water,  the  low  altitude  of  the  sun,  and  the  elevation  of  the  observer 
above  the  surface  of  the  lake),  of  that  secondary  iris,  to  the  rationale  of  which  the 
author  had  drawn  the  attention  of  the  Section  at  the  Aberdeen  Meeting;  1859. 


Electeicitt. 

Description  of  a  Cheap  Form  of  Automatic  Regulator  for  the  Electric  Light. 
By  Samuel  Highlet,  F.G.S. 

The  principle  of  this  "  Pneumatic  Electric  Regulator "  was  suggested  to  the 
author  by  Mr.  Maiden.  The  instrument  is  sensitive  in  action,  and,  from  its 
simplicity,  little  liable  to  get  out  of  order,  and  can  be  arranged  for  any  length  of 
carbon.  The  rod  supporting  the  upper  carbon  is  attached  to  a  copper  float,  which 
rests  upon  a  column  of  water,  contained  in  a  chamber  communicating  by  an  opening 
with  an  air-chamber,  from  which  a  pipe,  terminated  by  a  flexible  tube  of  vulcanized 
rubber,  is  carried  under  a  wedge-shaped  piece  attached  to  the  rod  holding  the  lower 
carbon,  and  which  passes  through  a  coil  of  stout  insulated  wire.  When  the  carbons 
are  brought  into  contact,  the  current  passes  through,  and  the  coil  becomes  magnetic, 
polls  down  the  iron  core,  and  separates  the  carbons,  so  as  to  produce  the  proper 
arc  of  light,  at  the  same  time  forcing  down  the  wedge  upon  the  flexible  tube, 
closing  it  as  effectually  as  with  a  stop-cock.  As  soon  as  the  distance  between  the 
poles  becomes  too  great  for  the  current  to  pass  freely,  the  coil  ceases  to  be  magnetic, 
and  the  lower  rod  is  raised  slightly  by  means  of  a  lever  and  counterpoise  spring. 
Air  is  thus  forced  from  the  chamber  by  the  column  of  water ;  the  float  sinks, 
bringing  down  the  upper  carbon  into  contact  with  the  lower  one :  the  current  is 
thus  again  completed ;  the  coil  becomes  magnetic,  and  pulls  down  the  iron  core, 
pressing  the  stop-cock  wedge  upon  the  rubber  tube.  These  operations  are  repeated 
sympathetically  as  the  carbon  burns  away. 

On  the  Retardation  of  Electrical  Signals  on  Land-Lines. 
By  Pleeming  Jeitkik. 
The  retardation  of  electrical  signals  through  submarine  cables  has  been  studied 
closely  for  some  years ;  but  on  land-lines,  owing  to  the  difficulty  of  the  experiment 
and  small  influence  of  the  retardation  on  the  signals  usually  employed,  little  atten- 
tion has  been  paid  to  the  phenomenon.  The  invention  of  automatic  instruments, 
such  as  Prof  Wheatstone^s  transmitting 
signals,  which  succeed  one  another  with 
great  rapidity,  now  renders  the  retardation 
an  important  element  of  calculation,  even 
on  the  common  aerial  lines.  The  electric 
current  is  never  received  at  a  distant  sta- 
tion at  the  very  instant  of  its  transmis- 
sion ;  it  arrives  gradually,  as  represented 
in  the  annexed  curve,  in  which  the  hori- 
zontal ordinates  represent  the  times  after 
the  circuit  has  been  completed  in  terms 
of  a  quantity  a;  while  the  vertical  ordi- 
nates represent  the  relative  strengths  of  the  current  at  each  moment:  thus  on 
any  circuit  the  received  current  will  have  reached  about  65  per  cent,  of  its  whole 
strength  after  a  period  of  6a.    The  quantity  a  varies  with  the  circumstances  of  each 

case,  and  is  equal  to  —j-logJ  gj,  where  &=the  resistance  of  the  conducting  wire 
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per  unit -of  length,  in  electrostatic  absolute  measure  \  t  the  eapadty  pet  unit  of 
length  in  the  same  measure ;  and  /  the  total  length  of  the  wire ;  A  is  known  for  all 
the  ordinary  metals,  but  c  has  hitherto  been  undetermined  j  and  the  object  of  the 
paper  was  to  deduee  the  value  of  c,  from  some  experiments  made  by  M.  Guillemin, 
and  fully  detailed  in  the  « Annales  de  Physique  et  de  Chimie'  fbr  1800,  These 
experiments  gave  with  considerable  accuracy  the  form  of  the  curve  for  various 
lengths  j  but  the  experimenter  had  not  applied  his  results  so  as  to  give  the  con- 
stants required  for  the  mathematical  theory.  After  describing  the  method  employed 
by  M.  Guillemin  with  high  commendation,  Mr.  Jenkin  gave  the  results  of  his  cal- 
culations. The  electrostatics!  capacity  per  foot  of  the  common  No.  8  wire  in  the 
lines  used  by  M.  Guillemin  must  have  keen  from  015  to  022  in  British  absolute 
electrostatic  measure  (feet,  grains,  seconds).  This  number  is  nearly  three  times 
that  given  by  pure  theory  for  a  wire,  stretched  horizontally,  without  supports,  at 
a  uniform  height  of  ten  feet  from  the  ground — a  discrepancy  probably  to  be  ac- 
counted for  by  the  induction  occurring  at  each  post*  The  form  of  the  curve  was 
also  modified'by  imperfect  insulation.  The  retardation  due  to  the  statical  charge — 
the  oapacity  for  which  is  thus  determined— not  only  delays  the  signals,  but  causes 
confusion  and  utter  illegibility  if  they  succeed  each  other  too  rapidly.  A  limit  is 
thus  put  to  the  performance  of  signalling-instruments  t  and  calculations  made  with 
the  aoove  Value  of  c  show  that  we  must  not  expect  to  transmit  by  the  common 
Morse  instrument  more  than  about  twenty  words  per  minute  between  stations  1800 
miles  apart ;  that  the  performance  of  Prof.  Wheatstone's  beautiful  automatic  trans- 
mitter may  be  limited  to  speeds  below  130  words  per  minute  when  680  miles  are 
exceeded  \  and  that  the  Chevalier  Bonelli  would  have  to  diminish  his  speed  of  400 
words  per  minute  (with  five  wires))  even  on  considerably  shorter  circuits.  It  must 
be  remembered  that  larger  wires,  fewer  posts,  and  a  better  form  of  insulator  may 
considerably  extend  these  limitsi     __^fc____ 

DeseripHofi  6f  m  Electrk-resietance  Balance  constructed  by  Prof.  W.  Thottson. 
By  FLBEJtrNe  Jejtkik. 
The  author  described  an  instrument  made  under  the  superintendence  ot  Piot  W* 
Thomson,  of  Glasgow,  for  the  purpose  of  practically  carrying  out  the  important 
improvements  in  the  methods  or  comparing  the  electric  resistances  of  short  thick 
bars  of  wires  of  metal,  as  described  in  a  paper  by  Prof.  Thomson,  published  in  the 
i  Philosophical  Magazine.'  The  special  merits  of  the  method  are,  that  the  bars  or 
wires  to  oe  tested  do  not  require  to  be  cut  to  any  definite  length,  that  they  do  not 
require  to  be  soldered  or  joined  by  amalgamated  terminals  to  the  connexions  of 
the  instrument,  and  that  any  resistance  due  to  slightly  imperfect  connexion  between 
the  bar  tested  and  these  connexions  does  not  vitiate  the  measurements.  This  im- 
portant practical  improvement,  by  which  the  accuracy  of  the  measurement  and  the 
ease  with  which  it  can  be  effected  are  alike  increased,  was  explained  by  reference 
to  the  fine  instrument  exhibited,  which  has  been  constructed  for  Col.  Douglas, 
Superintendent  of  the  Telegraphs  in  India,  by  Mr.  James  White,  of  Glasgow. 

On  the  Development  of  Electricity  from  the  Mays  of  (he  Sun  and  other  Sources 
of  Light.    By  H.  Keevil. 


Descriptions  of  the  "  Liquid  Steering  Compass  "  and  "  Monitor  Ovmpass" 
By  Professor  H.  D.  Remans. 

The  compasses  described  were  constructed  by  Mr.  E.  S.  ftltchle,  of  Boston,  TJ.  S. 
The  distinctive  peculiarities  of  the  liquid  compass  are  an  air-tight  metallic  case, 
within  which  is  placed  the  magnetic  needle,  and  at  such  size  and  weight  as  to  be 
of  very  nearly  the  same  specific  gravity  as  the  liquid  in  which  it  is  intended  to 
float.  The  weight  is  thus  removed  from  the  pivot,  and  friction  is  almost  pre- 
vented; certain  modifications  being  introduced  to  provide  against  tilting  and  other 
emergencies  occurring  during  the  motion  of  the  ship.  The  distinctive  principle  of 
the  monitor  compass  is  the  separation  of  the  magnet  from  the  card  or  index,  so 
that  the  magnet  may  be  elevated  above  the  sphere  of  disturbing  attraction  of  the 
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iron  of  the  ship,  while  the  card  ifl  brought  to  a  convenient  position  to  be  seen  by 
the  pilot :  ana  suspending  the  moveable  portion  in  a  liquid,  so  as  to  ensure  entire 
freedom  from  Miction,  that  the  needle  may  obey  the  polar  rorce,  at  the  same  time 
that  great  steadiness  is  secured  for  the  card. 

(to  the  Michanioal  Theory  and  Application  of  the  Laws  of  Magnetie 
iTiduction  and  Electricity.  By  J.  B.  Thompson. 
Ifl  this  paper  electricity  and  magnetism  were  considered  as  a  force  in  the  same 
Way  as  heat  and  light ;  and  electric  and  magnetic  induction  were  treated  in  corre- 
spondence with  mechanics.  The  summary  of  the  author's  theories  is : — That  the 
phenomena  called  electricity  and  magnetism  are  two  forms  of  force  which  may 
either  be  in  conatus  or  in  act.  If  in  conatus,  they  are  in  a  state  of  tension ;  if  in 
act,  then  in  a  state  of  fluxion.  Electricity  is  in  conatus  when  in  the  static  form  of 
excitation,  or  when  the  voltaic  circuit  is  not  completed ;  in  act,  when  the  matter 
hlghlv  excited  is  brought  in  contact  with  matter  less  highly  excited,  or  when  the 
Voltaic  circuit  is  oompleted.  Magnetism  is  in  conatus  when  the  magnetic  vortical 
sphere  is  held  constant  by  a  constant  electric  current,  or  by  hardened  steel  or  mag- 
netic iron  ore,  so  that  the  earth-magnetism  may  flow  in ;  in  act,  on  its  electric  projec- 
tion and  recession,  or  when  iron  or  some  other  paramagnetic  is  moved  through  this 
Sphere.  That  electric  conduction  is  by  certain  molecular  movements  ofparticular  por- 
tions of  matter.  Those^  wherein  this  movement  is  easilv  excited  are  called  conductors, 
and  those  wherein  it  is  with  difficulty  excited  are  called  insulators.  That  magnetic 
conduction  is  by  the  symmetrical  arrangement  into  a  vortical  sphere  of  spirals  of  a 
general  medium,  which  pervades  all  matter,  and  holds  it  in  that  form  for  the  time 
being.  ^  That  particular  matter  wherein  the  sphere  is  easily  excited  is  called  para- 
magnetic, and  that  wherein  it  is  with  more  difficulty  excited  is  called  diamagnetic. 
That  this  sphere  can  be  fixed  by  means  of  hardened  steel  or  magnetic  iron  ore.  That 
the  magnetic  vortical  can  be  excited  by  means  of  spiral  currents  of  electricity 
generally,  and  even  by  a  tangent  to  such  spiral  Also  it  can  be  induced  by  mag- 
netic Conduction  in  paramagnetics.  That  the  magnetic  force  is  only  in  a  state  of 
fluxion  on  the  projection  and  recession  of  this  sphere*  That  this  sphere  is  pro- 
jected in  the  direction  of  the  exciting  electric  current,  and  recedes  in  the  opposite 
direction.  That  the  electric  force  is  mduced  on  the  projection  of  the  magnetic  vor- 
tical, and  also  on  its  recession.  That  consequently,  for  one  inducing  current  there 
are  two  induced  currents;  therefore,  it  would  appear  that  by  induction  electric  ex- 
citation is  multiplied.  Finally,  that  these  inductions  and  conversions  of  force  are 
in  strict  accordance  with  the  laws  of  mechanical  motion.  In  connexion  with  the 
paper  an  induction  machine  was  exhibited,  the  chief  points  of  novelty  in  which  ap- 
pear to  be  these  :*— that  it  1b  self-acting  j  the  current  of  voltaic  electricity  which 
produces  the  induced  current  also  drives  the  machine ;  that  the  machine  can  be  80 
adjusted  that  the  quantity  and  intensity  of  the  induced  current  shall  range  from 
that  of  10  DanielTs  cells  to  that  of  1000,  and  this  without  employing  more  than 
three  or  four  cells.  These  are  valuable  properties  to  electricians  who  are  engaged 
in  experiments  with  electricity  of  high  or  even  moderately  high  tension.  Besides, 
it  is  applicable  to  whatever  batteries  are,  having  been  used  experimentally  for  tele-1 
graphy  and  for  electro-depositing.  For  telegraphy  through  submarine  and  subter- 
raneous cables  there  appears  to  have  been  a  great  objection  to  induction  machines, 
or  rather  induction  coils.  The  objection  was,  that  these  induction  coils  sent  their 
electricity  through  the  cables  in  sudden  intense  shocks,  which  injured  the  insulation 
of  the  cable.  In  this  machine  it  is  apparently  a  continuous  flow,  and  no  spark  will 
rump  from  one  electrode  to  the  other,  unless  first  brought  in  contact,  as  in  batteries* 
When  modified  for  electroplating  it  is  much  more  efficient  than  the  ordinary  bat- 
tery $  for  though  it  deposits  the  metal  more  slowly  on  any  one  article,  yet  it  de- 
posits it  much  more  firmly  and  with  a  better  surface  than  the  ordinary  battery  does  \ 
and  it  will  deposit  the  same  quantity  on  a  thousand  articles  at  once,  which  enables 
it  to  deposit  ten  times  more  metal  in  the  same  time  than  its  own  exciting  battery 
would  do.  The  construction  of  the  machine  is  simple,  and  will  not  be  easily  de- 
ranged or  speedily  worn  out 
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Meteorology. 


On  a  New  Anemometer.  By  C.  0.  F.  Catob,  MjL. 
The  object  of  this  instrument  is  to  obtain,  by  the  wind  acting  on  one  surface 
only,  a  daily  curve  of  its  pressure  in  pounds  on  an  area  of  a  square  foot,  and  the 
number  of  miles  travelled  b y  it  in  a  horixontal  direction  in  twenty-four  hours,  or 
any  other  given  time,  and  thence  its  hourly  velocity.  The  surface  upon  which 
the  wind  acts,  or  the  pressure-plate,  is  the  base  of  a  cone,  the  axis  of  which  is 
horizontal,  and  the  area  of  the  base  equal  to  one  square  foot,  the  object  of  the 
cone  being  to  offer  as  little  resistance  as  possible  that  may  be  due  to  any  air  on  the 
leeward  side  of  the  plate,  and  to  neutralize  the  effect  of  any  vacuum  formed  behind 
it  The  pressure-plate  is  attached  to  the  end  of  a  horizontal  bar,  and  with  it  is 
moved  backwards  and  forwards,  the  bar  resting  on  friction-rollers ;  this  is  the  only 
portion  of  the  instrument  out-oi-doors  and  exposed  to  the  weather,  and  is  connected 
oy  a  chain  and  steel  rod  with  the  rest  of  the  instrument  within  the  building  on 
which  the  anemometer  is  fixed.  The  pressure  of  the  wind  is  measured  by  two 
curved  levers  of  equal  length  acting  against  each  other,  their  motion  being  in  a  ver- 
tical plane.  At  one  end  of  the  upper  lever  is  a  fixed  weight,  and  to  the  opposite 
end  oi  the  under  one  is  attached  the  end  of  the  connecting  rod.  When  there  is  a 
calm,  the  point  of  contact  is  at  the  fixed  weight,  and  as  the  wind  presses  against 
the  pressure-plate  it  causes  the  rod  to  lift  up  the  levers,  and  then  the  point  of 
contact  moves  along  towards  the  other  end,  indicating  the  strength  of  the  gale,  and 
the  levers  return  by  their  own  weight  as  the  pressure  of  the  wind  subsides.  To  the 
end  of  the  under  lever  a  cord  is  attached,  carrying  a  pencil  to  and  fro  along  a  cylinder 
in  the  direction  of  its  length,  upon  whicn  a  pencil  will  trace  the  pressure  of  the  wind 
for  twenty-four  hours.  The  velocity  of  the  wind  is  shown  by  a  "gaiiring-clock;" 
a  second  cord  attached  to  the  end  of  the  under  lever  is  connected  with  the  regulator 
of  this  gaining-clock,  and  is  so  arranged  that  as  the  wind  blows  more  or  less  strongly 
it  pulls  the  regulator  more  or  less  towards  the  fast  end,  and  proportionally  accele- 
rates the  gaining  of  the  clock.  A  counterpoise  weight  brings  the  regulator  back 
as  the  pressure  decreases.  This  gaining-clock  also  shows  the  true  mean  daily  pres- 
sure. This  anemometer  also  registers  simultaneously,  and  on  the  same  paper  with 
the  pressure,  a  perfect  record  of  the  directional  variations. 

On  the  Earthquake  and  Storm  in  Sussex  of  21st  August  1864. 
By  the  Eev.  E.  B.  Ellmar. 

In  this  paper  attention  was  directed  to  the  following  facts : — For  the  previous 
three  months  there  had  been  scarcely  a  shower,  and  the  wells  were  consequently 
very  low,  and  watercourses  dried  up,  when,  towards  the  end  of  the  week  ending 
20th  August,  in  certain  situations  springs  broke  up,  or  increased  in  their  supply 
of  water  fa  circumstance  not  uncommon  after  a  long  drought,  and  which  is  always 
considered,  a  prognosticates  of  approaching  rain,  but  to  which  public  attention  is 
not  known  to  have  been  directed).  It  was  full  moon  on  Wednesday  the  17th, 
and  consequently  the  highest  tides  were  on  the  18th  and  19th,  which  are  said 
to  raise  the  level  of  the  water  in  certain  wells ;  but  that  the  tidal  pressure  was  not 
the  only  influence  on  this  occasion  to  increase  the  supply  of  spring  water  was 
evident  from  springs  largely  increasing  their  supply,  which  had  neverbeen  known 
to  have  been  influenced  by  the  tide.  At  last,  on  Saturday  the  20th,  there  were 
copious  showers ;  but  in  the  evening  it  was  fine  and  clear,  and  so  continued,  when, 
about  1.26  on  the  Sunday  morning,  the  inhabitants  of  the  district  for  about  fifteen 
miles  around  Lewes  were  aroused  by  a  shock  of  an  earthquake,  the  wave  pro- 
ceeding from  N.W.  to  S.E.  The  violence  of  the  shock  was  manifested  by  bottles 
and  even  heavy  stoneware  being*  thrown  down  and  broken,  bells  rung,  walls 
cracked,  &c  The  time  of  the  shock  was  coincident  with  that  of  high  tide  on 
that  part  of  the  Sussex  coast,  when,  of  course,  the  tidal  pressure  was  the  greatest 
After  the  shock  had  passed,  it  was  perfectly  calm  and  clear  for  some  hours ;  but 
about  8  or  9  a.m.  a  very  heavy  storm  came  from  the  S.W.,  the  lightning  being 
very  vivid,  and  the  hail  coming  down  in  such  quantities  as  to  lie  on  the  ground 
in  some  places  more  than  two  feet  deep.    Two  waterspouts  were  observed,  which 
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burst  with  terrific  violence.  The  writer  stated  that  these  few  facts  led  him  to 
conclude  that  changes  of  weather  are  produced,  not  merely  by  aerial  and  electrical 
causes,  but  partly  by  subterranean  causes.  It  was  suggested  that,  if  it  were 
thought  sufficiently  important  to  investigate  the  subject,  it  would  be  desirable  to 
obtain  the  magnetic  disturbances  at  the  time  at  the  Kew  Observatory,  which  is  within 
^ftj  miles  N.  W.— the  very  direction  from  which  the  earthquake-wave  proceeded. 
The  writer's  views  were  supported  by  an  extract  from  a  letter  by  Dr.  Nicholson,  of 
Framfield,  in  which,  after  alluding  to  this  earthquake,  he  says,  "I  have  frequently 
experienced  in  the  West  Indies  similar  shocks  after  a  long  drought,  and  am  inclined 
to  attribute  some  of  them  at  least  to  electricity,  as  propounded  by  Dr.  Stukely  in 
1749,  when  an  earthquake  was  felt  in  London  and  other  parts  of  England." 

Diagram  of  the  Great  Storm  of  December  3, 1863,  from  the  records  of  the  self- 

registering  Instruments  of  the  Liverpool  Observatory.    By  John  Habtntjp, 

F.R.A.S.,  Director  of  the  Observatory. 

It  is  scarcely  possible,  by  means  of  tables  of  figures,  to  convey  an  idea  of  the  way 
in  which  the  different  meteorological  instruments  are  affected  previous  to  and  during 
these  destructive  gales  of  wind,  and  I  have  therefore  endeavoured  to  make  the  sub- 
ject more  intelligible  by  arranging  the  records  under  each  other  in  a  diagram.  See 
Plate  in. 

As  is  not  ^infrequently  the  case,  the  heavy  storm  of  the  3rd  of  December  last  was 
preceded  by  a  light  gale  on  the  2nd,  in  which  the  fall  and  rise  of  the  barometer,  the 
calm,  and  the  changes  in  the  direction  of  the  wind  were  somewhat  similar  to  those 
which  accompanied  the  heavy  gale.  The  rapid  fall  of  the  barometer  from  midnight 
to  6  a.m.  on  the  3rd,  the  calm  between  six  and  seven,  and  the  sudden  shift  of  wind 
from  east  through  south  to  west  are  all  indications  of  the  approaching  storm. 

The  barometer-tracing  has  been  taken  from  the  original  record  produced  by 
King's  self-registering  barometer.  The  strength  and  direction  of  the  wind  and  the 
rain-fall  have  Deen  taken  from  the  sheets  of  Osier's  self-registering  anemometer  and 
rain-gauge.  The  figures  at  the  bottom  of  the  diagram  show  the  readings  of  the 
thermometers  as  recorded  during  the  storm.  The  changes  of  barometric  pressure, 
the  strength  and  direction  of  the  wind,  and  the  fall  of  rain  are  shown  on  the  dia- 
gram, from  9  a.m.  on  the  2nd  to  9  a.m.  on  the  4th  of  December. 

On  the  Regression  of  Temperature  during  the  Month  of  May. 
By  Professor  Hennesst,  F.R.S.,  M.R.I.A. 
He  referred  to  the  various  explanations  offered  with  regard  to  this  remarkable 
phenomenon.  Dry  winds  from  Asia  and  Eastern  Europe  appear  to  be  the  direct 
causes  of  high  nocturnal  radiation,  as  well  as  immediate  cooling  of  the  west  of 
Europe  during  May.  Why  these  winds  should  produce  these  results  in  a  manner 
so  remarkably  periodical  is  the  point  requiring  explanation.  At  this  time  the 
isothermals  of  mean  temperature  are  nearly  parallel  to  the  equator  in  the  greater 

Eart  of  our  continent ;  therefore  easterly  winds  could  not  directly  arise  from  dtf- 
jrences  of  temperature.  These  winds  might,  however,  be  northerly  currents  in 
Asia,  which  the  earth's  rotation  had  gradually  transformed  into  easterly  winds 
on  reaching  Western  Europe.  The  Russian  observatories  in  Siberia  might  furnish 
facte  to  verify  this  conjecture.  Another  operating  influence  might  also  arise  from 
the  diurnal  variations  of  wind-force  and  temperature,  both  of  which  are  very 
remarkable  during  May.  If  we  conceive  the  distribution  of  atmospheric  tem- 
perature to  be  represented  by  a  system  of  synthermal  lines,  showing  the  actual 
temperature  of  different  places  at  the  same  time,  it  appears  from  tables  calculated  by 
the  author,  as  well  as  from  a  graphical  projection,  that  such  lines  would  deviate 
most  from  equatorial  parallelism  during  May.  The  paper  concluded  by  reference  to 
the  frequent  occurrences  of  warm  dry  summers  following  marked  regressions  of  tem- 
perature during  the  early  part  of  May,  and  the  remarkably  cold  and  wet  summet 
of  1860  was  mentioned  as  preceded  by  precisely  the  opposite  phenomenon. 

The  Temperature  and  Rainfall  at  Bath. 
By  the  Rev.  L.  Jenyws,  MjL.,  F.L.S.,  F.G.S. 
The  author  stated  that  no  register  of  the  weather  at  Bath  appeared  to  have  been 
1864.  2 
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kepi  for  a  sufficient  length  of  time  to  determine  the  mean  yearly  temperature  of  the 
town  itself.  He  was  enabled,  however,  from  observations  of  his  own,  combined 
with  those  of  others,  to  correct  a  popular  error  respecting  the  summer  temperature. 
Strangers  often  suppose  that  as  Batn  is  milder  than  many  towns  in  the  midland, 
eastern,  and  south-eastern  counties  of  England  in  winter,  it  must  necessarily  be 
hotter  in  summer.  Several  instances  were  adduced  in  which,  during  periods  of 
very  high  temperature  in  most  parts  of  England,  the  contrary  was  shown  to  be  the 
case ;  and  he  stated  generally,  in  reference  to  both  summer  and  winter,  that  he 
found  on  an  average  a  difference  of  5°  between  extremes  of  heat  and  cold  at  Bath 
and  the  extremes  of  heat  and  cold  registered  during  the  same  states  of  weather  at 
those  other  places  above  alluded  to.  This  difference  increased  as  the  seasons 
became  more  extreme,  and  diminished  when  they  were  of  a  more  moderate  cha- 
racter, sometimes  being  scarcely  perceptible. 

The  towns  in  England  cooler  than  Bath  in  summer  were  stated  to  be  Liverpool, 
Manchester,  York,  and  Scarborough.  Those  decidedly  warmer  than  Bath  in  winter 
were  considered  to  be  Ventnor,  Torquay,  and  Penzance. 

If  Bath,  notwithstanding  its  lower  mean  summer  temperature  than  many  other 
places,  has  anything  of  a  relaxing  character  at  that  season,  as  it  is  often  considered 
to  have,  it  was  thought  this  might  be  due  to  its  being  situated  at  the  bottom  of  a 
basin,  surrounded  nearly  on  all  sides  by  high  hills,  which  must  necessarily  check 
the  circulation  of  the  air,  and  render  the  atmosphere  in  the  town,  to  a  certain 
extent,  oppressive  in  sultry  weather.  The  same  hills  probably  have  an  influence  in 
moderating  both  the  heat  of  summer  and  the  cold  of  winter. 

The  average  yearly  rainfall  in  the  town  of  Bath,  calculated  from  the  measure- 
ments of  twenty  veers  (1842  to  1861,  both  inclusive)  by  a  gentleman  whose  gauge 
was  on  the  top  of  his  house,  90  feet  above  the  sea-level,  was  stated  to  be  31*97 
inches. 

The  following  Tables  give  the  rain  at  three  other  stations  in  the  neighbourhood 
of  Bath:—  ^ 

The  first  of  these  stations  is  Swanswick  Cottage,  about  two  miles  north  of  Bath, 
the  measurements  having  been  made  by  the  Rev.  F.  Lockey  for  a  period  of  thirty 
years.  1834-1863.  Gauge  32  feet  above  the  ground,  and  at  the  estimated  height  of 
350  feet  above  the  river  at  Bath. 

The  second  station  is  Radstock,  about  eight  miles  south  of  Bath.  Register 
kept  by  the  late  rector  for  ten  years,  1841-1850.  Gauge  250  feet  above  the  sea- 
level.    - 

The  third  is  Batheaston  Reservoirs,  about  three  miles  north-east  of  Bath,  where 
a  register  was  commenced  by  Mr.  Mitchell  in  1860,  and  is  still  carried  on.  Gauge 
about  2  feet  from  the  ground,  and  226  feet  above  the  sea.  The  fall  of  rain  in  this 
locality  for  each  month  of  the  four  complete  vears  since  elapsed,  with  the  addition 
of  the  number  of  days  in  each  month  on  which  rain  fell,  is  given  separate  in  the 
second  Table. 

Tablb  L— Average  Rainfall  in  inches. 


January..., 
February 
March   ..., 
April  „.... 

May  

June 

July  

August  ... 
September, 
October..., 
November 
December, 


Swanswick.  Radstock. 
30  years.      10  years. 


1-85 

2-76 

130 

2-66 

1-41 

2-54 

1-48 

2-48 

211 

2-47 

2-67 

2-33 

247 

2-70 

2-47 

2-94 

2-79 

2-98 

3-04 

4-03 

2-60 

371 

1-59 

2-99 

25-78 


34-59 
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Table  H— Rainfall  at  Batheaston  Reservoirs. 
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January.... 
February  . 
March   .... 

April 

May  

June  , 

July  

August  

September. , 

October 

November . . 
December  .. 


1860. 


Depth 

in 
inches. 


3-41 
•86 
2-29 
1-69 
3-00 
6-82 
1-94 
5-27 
2-46 
1-80 
217 
1-98 


Days 
of 


21 
4 
13 
12 
11 
27 
11 
21 
14 
13 
10 
13 


1861. 


D* 


Depth 

in 
inches,   rain 


T 


•60 
2-23 
2-60 

•43 
107 
3-36 
3-24 
1-21 
312 
1-33 
1-78 
1-26 


11 
16 
19 
4 
9 
16 
22 
16 
19 
16 
21 
10 


1862. 


Depth 

in 
inches. 


rain. 


2-90 

•35 

3-91 

2-85 

3-86 

3-21 

2-69 

•87 

305 

3-64 

•73 

1-55 


20 
11 
21 
13 
18 
15 
19 
10 
16 
24 
10 
18 


1863. 


Depth 

in 
inches. 


170      2213     179      29-61     195    i  2546     179 


256 

•57 

•90 

1-60 

1-84 

4-62 

•49 

2-72 

3-54 

3-32 

2-34 

•96 


DayB 
of 


21 
10 
12 
12 
10 
19 
7 
16 
19 
21 
17 
15 


From  the  above  Tables  it  appears  that  the  average  rainfall  at  Swanswick, 
amounting  to  25*78  inches,  is  less  than  that  at  Bath  Dy  six  inches  or  more,  and 
less  than  that  at  Radstock  by  between  eight  and  nine  inches,  this  last  being 
34-59  inches. 

The  fall  at  Batheaston  Reservoirs  would  seem  to  be  intermediate  between  Bath 
and  Swanswick ;  but  it  requires  to  be  measured  for  a  longer  term  of  years  to  de- 
termine this  accurately. 

The  above  differences  are  considerable,  regard  being  had  to  the  proximity  of  the 
several  stations,  which  are  not  many  miles  apart ;  but  they  are  perhaps  not  greater 
than  would  arise  from  the  difference  of  level  and  the  configuration  of  the  ground. 
Swanswick  is  on  the  slope  of  a  hill,  inclining  down  to  Bath :  Radstock  Rectory, 
though  moderately  high  above  the  sea,  is  situate  in  a  valley  close  to  a  brook. 

Talcing  the  rainfall  of  the  several  seasons  respectively,  it  appears  that  at  both 
Swanswick  and  Radstock  the  autumn  (probably  the  case  in  most  other  places)  is  the 
wettest  season,  and  October  the  wettest  month,  in  the  year. 

The  driest  season  at  Swanswick,  or  in  which  least  rain  falls,  is  the  winter ;  at 
Radstock,  the  spring.  But  there  is  not  a  great  deal  of  difference  between  the 
winter  and  the  spring  in  this  respect  at  either  place. 

The  greatest  yearly  fall  at  Swanswick  during  the  thirtv  years  was  42-64  inches, 
in  1852.    The  least  yearly  fall  at  the  same  place  was  18*5s  inches,  in  1854. 

The  greatest  yearly  fell  at  Radstock  during  the  ten  years  was  44*85  inches,  in 
1848.    The  least  yearly  fell  was  2505  inches,  in  1849. 

The  greatest  quantity  fallen  in  any  one  month  at  Swanswick  was  832  inches,  in 
November  1852. 

The  greatest  quantity  in  any  one  month  at  Radstock  was  8-33  inches,  in  November 
1842,  or  nearly  the  same  as  that  at  Swanswick. 


Mechanics,  etc. 

New  Formula  for  calculating  Steam  Pressures,  Steam  and  Volcanos,  Bursting 
of  Boilers.  By  R.  A.  Peacock,  C.R,  Jersey. 
From  25  lbs.  per  square  inch  up  to  411*6  lbs.,  the  pressure  of  steam  increases  as 
the  4£  power  of  the  temperature,  and  the  temperature  increases  as  the  ^  root  of  the 
pressure.  Calculations  thus  made  never  diner  as  much  as  J  per  cent,  from  the 
experiments  of  Dr.  Fairbairn  and  M.  Regnault,  within  that  range.  The  author, 
exhibited  a  MS.  giving  fifty  cases  where  steam  or  hot  water  had  been  present  in  all 


Digitized  by 


Google 


30  EEPOET — 1864. 

the  species  of  natural  disturbances  of  the  earth's  crust.  And  if  the  same  law  of 
increase  continues  up  to  very  high  temperatures,  steam  would  be  powerful  enough 
to  cause  earthquakes  and  volcanoe.  The  heat  of  a  common  fire  is  known  to  be 
1141°  F.,  dull  red  heat  980°  (difference  161°) ;  and  he  thought  boiler  explosion* 
were  often  caused  by  stirring  the  fire  rapidly,  and  changing  tne  latter  temperature 
into  the  former,  which  would  greatly  increase  the  pressure. 

On  the  Properties  of  certain  Stream-lines. 
By  Professor  "W.  J.  Macwobn  Rajtclne,  LL.D.,  F.R.S. 
This  paper  was  a  summary  of  an  investigation  in  continuation  of  one  of  which  an 
abstract  was  read  to  the  British  Association  in  1863,  and  which  has  been  published 
in  full  in  the  *  Philosophical  Transactions.'  The  new  investigation  consists  of 
three  parts.  The  first  part  relates  to  oertain  exponential  stream-lines,  suitable  for 
the  "Duttock-lines"  or  ships,  and  resembling  the  lines  introduced  oy  Mr.  Scott 
Russell  for  that  purpose.  It  also  shows  that,  by  the  action  of  certain  pressures  on 
the  surfaces  of  water,  waves  may  traveLwhich  begin  to  break  when  the  two  slopes 
of  their  crests  meet  at  right  angles*.  The  second  part  relates  to  IAssoneouU,  that 
is,  to  those  forms  of  stream-lines  which  are  the  fullest,  consistently  with  not  pro- 
ducing unnecessary  disturbance  in  the  water:  it  solves  the  problem  in  three 
dimensions,  which  in  the  previous  paper  had  been  solved  in  two.  The  third  part 
relates  to  stream-line  surfaces  of  revolution.  (See  PhiL  Mag.  October  1864  and 
January  1866.)  

On  a  Mode  of  Determining  the  Velocity  of  Soxmd.    By  Dr.  J.  Stbvellt. 

Suppose  a  piece  of  clock-work  prepared,  for  instance,  to  strike  single  strokes 
upon  a  bell  each  time  the  detent  is  set  free ;  the  detent  to  be  under  the  control  of 
an  electro-magnet,  which  is  instantly  set  in  action  by  an  observer,  at  a  measured 
distance  from  the  bell  or  other  origin  of  sound,  depressing  a  key,  and  thus  com- 
pleting a  galvanic  circuit  The  observer,  being  furnished  with  a  chronometer, 
depresses  tne  key ;  the  instant  he  hears  the  stroke  of  the  bell  he  again  depresses 
it ;  hears  a  second  sound,  and  so  goes  on  for  100  or  1000  times,  carefully  noting' 
by  the  chronometer  the  instant  at  which  he  hears  the  last  sound  of  the  series.  A 
trained  observer  would  not  make  a  probable  error  of  one-tenth  of  a  second  in 
noting  the  whole  time  occupied  by  tne  whole  series  j  and  to  avoid  all  chance  of 
miscounting  the  number  of  sounds  m  the  series,  the  clock  may  be  readily  made  to 
keep  count  of  the  number  of  strokes  it  makes.  The  whole  time  occupied  by  the 
entire  series  is  made  up  of  the  following  portions : — 1st.  The  time  consumed  m  the 
mechanical  work  of  the  clock  in  producing  the  stroke,  and  of  the  key,  from  the 
instant  the  observer  touches  it  until  it  has  completed  the  circuit  2nd.  The 
personal  equation  of  the  observer.  3rd.  The  time  the  sound  takes  to  travel  100 
for  1000)  times  the  measured  distance  of  the  origin  of  the  sound  from  the  observer. 
4th.  The  time  the  sound  takes  to  travel  100  times  (or  1000  times,  as  the  case  may 
be)  the  measured  distance.  Now  the  first,  second,  and  fourth  of  these  portions 
of  time  can  be  readily  eliminated  by  repeating  the  same  series  of  observations 
exactly  (the  clock  being  wound  up  at  the  commencement  of  each  series  exactly  to 
the  same  extent) :  the  observer,  on  the  second  occasion,  placing  himself  at  one- 
hal£  or  one-fourth,  or  at  any  determined  part  of  his  previous  distance  from  the 
origin  of  sound ;  or  by  placing  himself  close  up  to  it,  using  the  same  wires  for  the 
galvanic  circuit  on  each  occasion,  in  order  to  eliminate  the  fourth  portion.  The 
author  was  not  fully  aware  of  the  exact  mechanism  by  which  Professor  Piazzi 
Smyth  discharges  the  cannons  which  he  has  introduced  as  time-signals,  but  he 
had  no  doubt  it  could  be  adapted  to  this  method,  and  thus  determine  experi- 
mentally whether  the  velocity  of  sound  is  affected  by  the  violence  of  its  origina- 
ting cause — a  question  whicn  Mr.  Earnshaw  has  from  theory  decided  in  the 
affirmative.    It  would,  however,  involve,  the  author  supposed,  the  use  of  two 

*  The  author  has  since  proved  that  the  property  of  beginning  to  break  when  the  two 
slopes  of  the  crest  meet  at  right  angles  belongs  to  all  waves  m  which  "  molecular  rotation  " 
is  null. 
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cannons,  each  alternately  to  be  in  process  of  being  charged  while  the  other  was 
at  work.  This,  however,  either  at  Greenwich  or  Edinburgh  could  be  readily 
accomplished.  

On  the  Cohesion-Figures  of  Liquids.  By  C.  Tomlinson,  F.C.S. 
This  subject  was  introduced  to  lie  British  Association  at  Manchester,  in  1861. 
The  author  now  stated  the  progress  which  had  been  made  since  that  time,  and 
introduced  two  new  sets  of  figures.  The  principle  of  the  examination  by  this  me* 
thod  is  to  place  a  drop  of  a  liquid  on  the  surface  of  clean  water  in  a  chemically 
clean  glass,  when  a  figure  is  produced  which  was  characteristic  of  the  liquid  so 
tested,  and  capable  ofbeing  used  for  its  identification.  The  figure  formed  is  a  func- 
tion of  cohesion,  adhesion,  and  diflusibility.  If  any  one  of  these  forces  be  varied, 
the  figure  varies.  The  figures  of  alcohol,  for  example,  on  water,  mercury,  the  fixed 
oils,  melted  lard,  spermaceti,  paraffin,  sulphur,  &c,  are  all  different  A  new  set  of 
figures  is  produced  by  allowing  the  drop  to  subside  in  a  column  of  liquid  instead  of 
diffusing  over  its  surface.  These  last  the  author  calls  "  submersion  figures  of 
liquids/'  The  figure  of  a  drop  of  oil  of  lavender  in  a  column  of  alcohol  thus  pro- 
duced is  singularly  complicated  and  beautiful.  A  drop  of  oil  of  cloves  or  of  cin- 
namon in  a  column  of  castor  oil  also  forms  a  remarkable  submersion  figure.  The 
test  by  cohesion-figures  was  stated  by  the  author  to  be  so  delicate  as  to  readily 
distinguish  differences  between  oils  so  closely  related  as  the  oleines  of  beef-fat  and 
mutton-fat 


CHEMISTBY. 


Address  by  William  Odling,  M.B.,  F*R.S.,  FRCP.,  Secretary  to  ike  Che-' 

mical  Society,  Lecturer  on  Chemistry  at  St.  Bartholomew* s  Hospital. 
At  the  Leeds  Meeting  of  the  British  Association  in  1858,  Sir  John  Herschel,  the 
then  President  of  the  Chemical  Section,  opened  its  proceedings  with  an  introductory 
address  of  singular  interest,  and  thereby  established  a  precedent  which,  with  a 
solitary  exception,  has  been  uniformly  adopted  by  successive  occupants  of  the  posi- 
tion which  I  have  now  the  honour  to  hold.  Following  in  his  footsteps,  lonyo  tnter- 
vallo,  I  in  my  turn  now  venture  upon  a  few  words  of  introduction  to  the  proper 
business  that  we  have  in  hand.  In  the  first  place,  I  may  congratulate  the  Section 
upon  the  presence  among  us  of  so  many  distinguished  chemists,  including  several 
of  my  more  immediate  predecessors.  I  need  scarcely  express  the  personal  gratifi- 
cation I  feel  at  meeting  them  here,  nor  say  how  much  their  presence  relieves  me 
from  the  feeling  of  responsibility  and  self-mistrust  with  which  I  undertook  the 
honourable  office  so  kindly  entrusted  to  me  bv  the  General  Committee,  feeling  now 
that,  upon  any  occasion  of  difficulty,  I  shall  have  them  to  apply  to  for  counsel 
and  assistance. 

After  the  great  diversity,  or  rather  antagonism,  of  opinion  which  has  existed  for 
the  last  dozen  years  or  so,  I  am  almost  bound  to  take  a  somewhat  prominent  notice 
of  the  substantial  agreement  which  now  prevails  among  English  cnemists  as  to  the 
combining  proportions  of  the  elementary  Dodies  and  the  molecular  weights  of  their 
most  important  compounds.  The  present  unanimity  of  opinion  on  this  fundamental 
subject  among  those  who  have  given  it  their  attention  is,  I  conceive,  greater  than 
has  ever  been  the  case  since  Dalton  published  his  '  New  System  of  Chemical  Phi- 
losophy/ more  than  half  a  century  ago.    As  yet,  indeed,  the  unanimity  of  practice 


Chemical  Products  in  the  Great  Exhibition/  will  doubtless  give  a  yet  stronger  im- 
petus. As  was  well  observed  by  Dr.  Miller  at  a  previous  Meeting  of  this  Association, 
"  Chemistry  is  not  merely  a  science ;  it  is  also  an  art,  which  has  introduced  its 
nomenclature  and  its  notation  into  our  manufactories,  and  in  some  measure  even 
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into  our  daily  life."  Hence  the  great  difficulty  of  effecting  a  speedy  change  in 
chemical  usages  alike  so  time-honoured  and  intimately  ramified  with  the  affiurs  of 
our  everyday  existence.  I  propose,  by  your  permission,  to  make  a  few  remarks 
upon  the  history  of  this  chemical  reformation,  more  especially  in  connexion  with 
certain  points  which  one  or  two  of  its  acknowledged  leaders  have  scarcely,  I 
think,  correctly  estimated. 

From  the  time  when  Dal  ton  first  introduced  the  expression  "atomic  weight,"  up 
to  the  year  1842,  when  Gerhardt  announced  his  views  upon  the  molecular  con- 
stitution of  water,  there  does  not  appear  to  have  been  any  marked  difference  of 
opinion  among  chemists  as  to  the  combining  proportions  of  the  principal  elements. 
That  1  part  by  weight  of  hydrogen  united  with  80  parts  by  weight  of  chlorine  to 
form  a  single  molecule  of  hydrochloric  acid,  and  with  8  parts  by  weight  of  oxygen 
to  form  a  single  molecule  of  water,  was  the  notion  both  of  Berzelius  and  Gmelin, 
who  may  be  taken  as  representatives  of  the  two  chief  Continental  schools  of  theo- 
retic chemistry.  Indeed,  no  doubts  seem  to  have  been  entertained  in  their  time 
as  to  the  combining-  proportions  of  the  three  elements.  Using  the  hydrogen  scale 
of  numbers,  both  chemists  represented  the  combining  proportion  of  hydrogen  as  1, 
that  of  chlorine  as  36,  and  that  of  oxygen  as  8.  Both,  moreover,  represented  the 
molecular  weight  of  hydrochloric  acid  as  87,  and  the  molecular  weight  of  water 
as  9.  It  is  true  that  Berzelius  professedly  regarded  the  single  combining  propor- 
tions of  hydrogen  and  chlorine  as  consisting  each  of  two  physical  atoms ;  but,  since 
the  two  atoms  of  hydrogen,  for  instance,  which  constituted  the  one  combining 
proportion  of  hydrogen,  were  chemically  inseparable  from  one  another,  they  were 
really  tantamount  to  one  atom  only  of  hydrogen,  and,  in  point  of  fact,  were  always 
employed  by  Berzelius  as  representing  the  single  chemical  atom  of  hydrogen,  or  its 
smallest  actual  combining  proportion.  Distinguishing  thus  between  the  physical 
atom  and  the  combining  proportion,  Berzelius's  recognition  of  the  truth,  that  equal  vo- 
lumes of  the  elementary  gases  contain  an  equal  number  of  atoms,  was  utterly  Darren. 
But,  identifying  the  physical  atom  with  the  combining  proportion,  Gerhardt 's  re- 
cognition, or  rather  establishment,  of  the  broader  truth,  that  equal  volumes  of  all 
gases,  elementary  and  compound,  contain  the  same  number  of  atoms,  has  been  in 
the  highest  degree  prolific  From  Gerhardt's  division  of  volatile  bodies  into  a 
majority  whose  recognized  molecules  corresponded  respectively  with  four  volumes 
of  vapour,  and  a  minority  whose  recognizee!  molecules  corresponded  respectively 
with  out  two  volumes,  and  from  his  proposal,  in  conjunction  with  Laurent,  to 
double  the  molecular  weights  of  these  last,  so  as  to  make  the  molecules  of  all 
volatile  bodies,  simple  and  compound,  correspond  each  with  four  volumes  of  vapour, 
must,  I  conceive,  be  traced  the  development  by  himself  and  others  of  the  matured 
views  on  chemical  philosophy  which  now  prevail.  With  every  respect  for  my 
predecessor  in  this  chair,  and  for  the  accomplished  author  of  the  '  Lecons  de  Philo- 
sophic Chimique,,  from  neither  of  whom  do  I  ever  venture  to  differ  without  fear 
and  trembling,  I  cannot  join  with  them  in  regarding  the  initiation  of  Gerhardt's 
system  as  an  imperfect  return,  and  its  remarkable  maturation  in  these  recent  days 
as  a  more  complete  return  to  the  notions  of  Berzelius.  Although,  indeed,  the  ele- 
mentary weights  now  employed,  with  the  exception  of  those  for  some  half-dozen 
metals,  are  identical  with  the  atomic  weights  of  Berzelius,  yet  so  unlike  are  they 
to  his  combining  weights  that  fully  four-fifths  of  all  known  compounds  have  to  be 
expressed  by  formul®  entirely  different  from  his— namely,  all  those  bodies,  with 
but  very  few  exceptions,  into  which  hydrogen,  fluorine,  chlorine,  bromine,  iodine,  ni- 
trogen, phosphorus,  arsenic,  boron,  and  the  metals  lithium,  sodium,  potassium,  silver, 
and  gold,  enter  as  constituents.  Fully  admitting  that  the  new  system  of  atomic 
weights,  as  it  now  exists,  is  the  joint  product  of  many  mindB — fully  admitting 
that  it  owes  its  present  general  acceptance  chiefly  to  the  introduction  of  the  water 
type  by  Williamson  during  Gerhardt's  lifetime,  and  the  recognition  of  diatomic 
metals  by  Wurtz  and  Cannizzaro,  after  his  decease — and  fully  admitting,  moreover, 
that  some  of  Gerhardt's  steps  in  the  development  of  his  unitary  system  were  de- 
cidedly, though  perhaps  excusably,  retrograde,  I  yet  look  upon  him,  not  I  trust 
with  the  fond  admiration  of  the  pupil,  but  with  the  calm  judgment  of  the  chemist, 
as  being  the  great  founder  of  that  modern  chemical  philosophy  in  the  general  spread 
of  which  I  have  already  ventured  to  congratulate  the  Members  of  the  Section. 
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Prior  to  the  time  of  Gerhardt,  the  selection  <tf  molecular  weights  for  different 
bodies,  elementary  and  compound,  had  been  almost  a  matter  of  hazard.  Relying 
conjointly  upon  physical  and  chemical  phenomena,  he  first  established  definite 
principles  of  selection,  by  pointing  out  the  considerations  upon  which  the  determina- 
tion of  atomic  weights  must  logically  depend.  Relying  upon  these  principles,  he 
established  his  classification  of  the  non-metallic  elements  into  monhydrides,  repre- 
sented by  chlorine ;  anhydrides,  represented  by  oxygen ;  trihydrides,  represented  by 
nitrogen,  &c  ;  and,  relying  upon  the  same  principles,  but  with  a  greatly  increased 
knowledge  of  phenomena,  later  chemists  have  given  to  his  method  a  development 
and  unity,  more  especially  as  regards  the  metallic  elements,  which  have  secured 
for  the  new  system  the  impregnable  and  acknowledged  position  which  it  at  present 
occupies.  The  comparative  unanimity  which  prevailed  before  the  time  of  Gerhardt 
was  the  unanimity  of  submission  to  authority ;  but  the  greater  unanimity  which 
now  prevails  is  the  unanimity  of  conviction  consequent  upon  an  intermediate 
period  of  solitary  insurrection,  general  disturbance,  ana  ultimate  triumph. 

Bearing  in  mind  how  much  the  origin  of  the  new  system  by  Gerhardt,  and  its 
completion  by  his  colleagues  and  disciples,  are  due  to  a  correct  appreciation  of  the 
harmony  subsisting  between  chemical  and  physical  relations,  we  cannot  but  give 
a  hearty  welcome  to  any  large  exposition  or  mixed  chemico-physical  phenomena; 
and,  whether  or  not  we  agree  with  all  his  conclusions,  there  can  oe  but  one  opinion 
as  to  the  obligation  chemists  are  under  to  Professor  Eopp,  of  Giessen,  for  the  great 
addition  he  has  recently  made  to  our  knowledge  and  means  of  obtaining  a  further 
knowledge  of  what  has  hitherto  been  but  a  very  limited  subject — namely,  specific 
heat 

The  agreement  of  chemists  as  to  the  elemental  atomic  weights  is  tantamount  to 
an  agreement  among  them  as  to  the  relative  quantities  of  the  different  kinds  of 
matter  which  shall  be  represented  by  the  different  elemental  symbols ;  and  this 
brings  me  to  the  subject  of  chemical  notation.  At  one  time  many  chemists,  even 
of  considerable  eminence,  believed  and  taught  that  Gerhardt's  reformation  had 
reference  mainly  to  notation,  and  not  to  tne  association  and  interpretation  of 
phenomena,  and  it  became  rather  a  fashion  among  them  to  declaim  against 
the  puerilities  of  notations!  questions.  That  the  idea  is  of  far  greater  import- 
ance than  the  mode  of  expressing  it,  is  an  obvious  truism;  nevertheless  the 
mode  of  expression  has  an  importance  of  its  own,  as  facilitating  the  spread  of  the 
idea,  and  more  especially  its  development  and  procreation.  It  has  been  well  asked, 
in  what  position  would  the  science  of  arithmetic  have  been  but  for  the  substitution 
of  Arabic  for  Roman  numerals,  the  notation  in  which  value  is  expressed  by  the 
change  in  position  for  that  in  which  it  is  expressed  mainly  by  the  repetition  of 
a  few  simple  signs  P  It  is  unfortunately  too  true  that  chemical  notation  is  at  pre- 
sent in  anything  but  a  satisfactory  state.  The  much-used  sign  of  addition  is,  I 
conceive,  about  the  last  one  would  deliberately  select  to  represent  the  fine  idea  of 
chemical  combination,  which  seems  allied  rather,  I  should  say,  to  an  interpene- 
tration  than  to  a  coarse  apposition  of  atoms.  The  placing  of  symbols  in  con- 
tiguity, or  simply  introducing  a  point  between  them,  as  indicative  of  a  sort  of 
multiplication  or  involution  of  the  one  atom  into  the  other,  is,  I  think,  far  pre- 
ferable; but  here,  as  pointed  out  by  Sir  John  Herschel,  we  violate  the  ordinary 
algebraic  understanding,  which  assigns  very  different  numerical  values  to  the  ex- 
pressions XY  and  X+ Y  respectively.  I  know,  indeed,  that  one  among  us  has 
been  engaged  for  some  years  past  in  conceiving  and  working  out  a  new  ana  strictly 
philosophical  system  of  chemical  notation  by  means  of  actual  formulae,  instead  of 
mere  symbols :  and  I  am  sure  that  I  only  express  the  general  wish  of  the  Section 
when  I  ask  Sir  Benjamin  Brodie  not  to  postpone  the  publication  of  his  views  for  a 
longer  time  than  is  absolutely  necessary  for  their  sufficient  elaboration.  In  any 
ease,  however,  the  symbolic  notation  at  present  employed,  with  more  or  less  mo- 
dification of  detail,  must  continue  to  have  its  peculiar  uses  as  an  instrument  of 
interpretation ;  and  hence  the  importance  of  our  endeavouring  to  render  it  more 
precise  in  meaning  and  consistent  in  its  application.  Many  of  its  incongruities 
belong  to  the  very  lowest  order  of  convention ;  such,  for  example,  as  the  custom  of 
distinguishing  between  the  representation  of  so-called  mineral  and  organic  com- 
pounds, one  particular  sequence  of  symbols  being  habitually  employed  in  repre- 
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eenting  the  compounds  of  carbon,  and  an  entirely  different  sequence  of  symbols  in 
representing  the  more  or  less  analogous  compounds  of  all  other  elements.  Now  that 
organic  and  mineral  chemistry  are  properly  regarded  as  forming  one  continuous 
whole,  a  conclusion  to  which  in  my  opinion  Kolbe's  researches  on  sulphuretted 
organic  bodies  have  largely  contributed,  it  is  high  time  that  such  relics  of  the  ancient 
superstition  that  organic  and  mineral  chemistry  were  essentially  different  from  one 
another  should  be  done  away  with. 

Although,  during  the  past  year,  the  direct  advance  of  that  crucial  organic 
chemistry,  the  synthesis  of  natural  organic  bodies,  has  not  been  striking,  yet,  on 
the  other  hand,  its  indirect  advance  has,  I  submit,  been  very  considerable.  Several 
of  the  artificially  produced  organic  compounds,  at  first  thought  to  be  identical 
with  those  of  natural  origin,  have  proved  to  be,  as  is  well  known,  not  identical, 
but  only  isomeric  therewith.  Hence,  reader  pour  mieux  sauter,  chemists  have 
been  stepping  back  a  little  to  examine  more  intimately  the  constitution  both  of 
natural  organic  bodies  and  of  their  artificial  isomers.  The  synthetic  power  having 
been  attained  of  putting  the  bricks  together  in  almost  any  desired  way,  it  is  yet 
necessary,  in  order  to  construct  some  particular  biological  edifice,  first  to  learn 
the  way  in  which  its -constituent  bricks  have  been  naturally  put  together.  We 
accordingly  find  the  study  of  isomerism,  or,  what  comes  to  the  same  thing,  the 
study  of  the  intimate  constitution  of  bodies,  assuming  an  importance  never  before 
accorded  to  it  Isomerism  is,  in  fact,  the  chemical  problem  of  the  day,  and  con- 
currently with  its  rapidly  advancing  solution,  through  the  varied  endeavours  of 
many  workers,  will  be  the  advance  m  rational  organic  synthesis.  It  is  curious  to 
note  the  oscillations  of  opinion  in  reference  to  this  subject  Twenty  years  ago  the 
molecular  constitution  of  bodies  was  perceived  by  a  special  instinct,  simultane- 
ously with,  or  even  prior  to,  the  establishment  of  their  molecular  weights.  Then 
came  an  interval  of  scepticism,  when  the  intimate  constitution  of  bodies  was  main- 
tained to  be  not  only  unknown,  but  unknowable.  Now  we  have  a  period  of  tem- 
perate reaction,  not  recognizing  the  desired  knowledge  as  unattainable,  but  only  as 
difficult  of  attainment  And  m  this,  as  in  many  other  instances,  we  find  evidence 
of  the  healthier  state  of  mind  in  which,  now  more  perhaps  than  ever,  the  first 
principles  of  chemical  philosophy  are  explored.  Speculation,  indeed,  is  not  less 
rife  and  scarcely  less  esteemed  than  formerly,  but  is  now  seldom  or  never  mis- 
taken for  ascertained  truth.  Scepticism,  indeed,  still  prevails — not,  however,  the 
sterile  scepticism  of  resignation,  but  the  fertile  scepticism  which  aspires  to  greater 
and  greater  certainty  of  knowledge.  Chemical  science  is  advancing,  I  believe,  not 
only  more  rapidly,  but  upon  a  surer  basis  than  heretofore ;  and,  while  with  every 
advance  the  prospect  widens  before  our  eyes,  so  that  we  become  almost  alarmed 
at  contemplating  what  those  who  come  after  us  will  have  to  learn,  we  console 
ourselves  with  the  determination  that  their  labour  of  unlearning  shall  be  as  little 
as  possible — far  less,  we  hope,  than  what  we  in  our  time  have  had  to  experience. 


On  some  Bituminous  Substances.    By  Dr.  T.  Anderson. 


On  the  Utilization  of  Sewage.     By  Dr.  Henry  Bird. 


On  the  Prismatic  Formation  of  Ice  in  certain  Ice-Caves  and  Glaciers. 
By  the  Key.  G.  Browne. 
The  ice-caves  to  which  the  author  referred  were  found  in  limestone  rocks  in 
various  parts  of  France  and  Switzerland.  The  ice  was  found  at  depths  of  from  60 
to  200  feet  below  the  surface,  and  at  altitudes  varying  from  under  2000  to  nearly 
6000  feet  above  the  sea,  and  appeared  in  the  form  of  columns  with  spreading  bases 
formed  by  the  freezing  of  water  which  dropped  from  the  roof ;  of  ice  cascades, 
supported  by  the  sloping  walls,  and  formed  by  water  running  into  the  cave  from 
lateral  fissures,  and  in  other  forms,  which  he  illustrated  by  drawings.  In  visiting 
these  caves  he  was  struck  bv  the  columnar  appearance  presented  by  the  fractured 
side  of  the  ice ;  and,  on  examining  it,  he  found  that  the  whole  mass  was  composed 
of  a  vast  number  of  prisms  closely  compacted.    He  separated  the  prisms  at  the 
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edge  with  the  greatest  ease,  and  thrust  them  out  one  after  the  other,  as  one  might 
thrust  out  a  knot  of  wood  from  the  edge  of  a  board.  The  prisms  reminded  him  of 
the  construction  of  a  stone  wall  built  without  mortar  in  a  slaty  country.  To  com- 
plete the  resemblance,  the  irregular  stones  Should  form  a  compact  mass,  and  the 
surface  of  the  wall  should  be  ground  smooth.  This  ice  he  always  found  to 
resist  the  effect  of  heat  more  successfully  than  ordinary  ice.  He  observed  that 
the  axes  of  all  the  prisms,  in  the  vertical  columns  of  which  he  had  spoken,  lay 
horizontally.  ___ 

On  a  New  Method  of  extracting  Gold  from  Auriferous  Ores. 
By  F.  Cracb-Calvebt,  F.B.S.,  F.C.8. 
At  the  present  time,  when  the  auriferous  ores  of  Great  Britain  are  attracting 

Sublic  attention,  it  may  be  advantageous  to  persons  interested  in  gold-mining  to 
e  made  acquainted  with  a  new  and  simple  method  of  extracting  gold  from  such 
ores,  which  presents  the  advantages  of  not  only  dispensing  with  the  costly  use  of 
mercury,  but  of  also  extracting  the  silver  and  copper  which  the  ore  may  contain. 
Further,  it  may  be  stated  that  the  process  can  be  profitably  adopted  in  cases  where 
the  amount  of  gold  is  small)  and  tne  expense  of  mercury  consequently  too  great. 
I  need  not  enter  here  into  all  the  details  of  the  numerous  (about  one  hundred) 
experiments  which  I  made  some  years  since,  before  I  finally  arrived  at  the  new 
method  of  extracting  gold,  which  I  nave  now  the  honour  of  communicating.  I  there- 
fore propose  the  following  plan  for  extracting  the  gold  on  a  commercial  scale : — The 
finely  reduced  auriferous  quartz  should  be  intimately  mixed  with  about  one  per 
cent,  of  peroxide  of  manganese ;  and  if  common  salt  he  used,  this  material  should 
be  added  at  the  same  time  as  the  manganese,  in  the  proportion  of  three  parts  of  salt 
to  two  of  manganese.  The  whole  should  be  then  introduced  into  closed  vats, 
having  false  bottoms,  upon  which  is  laid  a  quantity  of  small  branches  covered  with 
straw,  so  as  to  prevent  the  reduced  quartz  from  filling  the  holes  in  the  false  bottom. 
Muriatic  acid  should  then  be  added  if  manganese  alone  is  used,  and  diluted  sul- 
phuric acid  if  manganese  and  salt  have  been  employed,  and,  after  having  left  the 
whole  in  contact  for  twelve  hours,  water  should  be  added  so  as  to  fill  up  the  whole 
space  between  the  false  and  true  bottoms  with  fluid.  This  fluid  should  then  be  pumped 
up  and  allowed  to  percolate  through  the  mass,  and  after  this  has  been  done  several 
times,  the  fluid  should  be  run  on  into  separate  vats  for  extracting  the  gold  and 
copper  that  it  may  contain.  To  effect  this,  old  iron  is  placed  in  it  to  precipitate 
the  copper ;  and  after  this  has  been  removed,  the  liquor  is  heated  to  drive  away 
the  excess  of  free  chlorine,  and  a  concentrated  solution  of  sulphate  of  protoxide  of 
iron,  or  green  copperas,  must  be  added,  which,  acting  on  the  gold-solution,  will 
precipitate  the  gold  in  a  metallic  form.  By  this  method  both  gold  and  copper  are 
obtained  in  a  marketable  condition.  If  silver  is  present  in  the  ore,  a  slight  modifi- 
cation in  the  process  will  enable  the  operator  to  obtain  this  metal  also.  It  is  simply 
necessary  to  generate  the  chlorine  of  the  vitriol,  manganese,  and  chloride  of  sodium 
process,  taking  care  to  use  an  excess  of  salt,  that  is,  six  parts  instead  of  three,  as 
above  airectea.  The  purpose  of  this  chloride  of  sodium  oeing  to  hold  in  solution 
any  chloride  of  silver  that  may  have  been  formed  by  the  action  of  chlorine  on  the 
silver  ore,  and  to  extract  the  metal,  the  following  alteration  in  the  mode  of  precipi- 
tation is  necessary : — Blades  of  copper  must  be  placed  in  the  metallic  solutions,  to 
throw  down  the  silver  in  a  metallic  form,  then  Dlades  of  iron  to  throw  down  the 
copper,  the  gold  being  then  extracted  as  previously  directed.  I  think  the  advan- 
tages of  this  process  are,  1st,  cheapness ;  2nd,  absence  of  injury  to  the  health  of  the 
persons  employed;  3rd,  that  not  only  is  the  metallic  gold  in  the  ore  extracted  (as 
is  done  by  mercury),  but  it  attacks  and  dissolves  all  gold  which  may  be  present  in 
a  combined  state,  besides  enabling  the  miner  also  to  extract  what  silver  and  copper 
the  ore  may  contain.  I  cannot,  however,  conclude  without  reminding  you  of  what 
is  generally  underrated — that  is,  the  heavy  expenses  which  attend  the  bringing  of 
the  ore  to  the  surface  of  the  ground,  and  crushing  and  preparing  it  for  being  acted 
upon  either  by  mercury  or  by  any  other  agents. 
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On  the  Molecular  Constitution  of  Carbon  Compounds.    By  A.  E.  Cattof. 

On  the  Direct  Conversion  of  Acetic  Add  into  Butyric  and  Caproic  Acids. 
By  A.  R.  Catton. 

Description  of  an  Apparatus  for  Estimating  the  Organic  Impurities  in  Atmo- 
spheric Air  and  in  Water.     By  Stewabt  Clark. 

On  the  Thermal  Waters  of  Bath. 
By  Dr.  Dattbeny,  FJIJS.,  Professor  of  Botany,  Oxford. 
•  After  alluding  very' briefly  to  the  mineral  constitution  of  the  Bath  waters  as 
affording  no  adequate  explanation  of  the  medicinal  virtues  ascribed  to  them,  the 
author  proceeded  to  one  point  of  scientific  interest  connected  with  their  appear- 
ance— namely,  the  large  volume  of  gas  which  they  have  gone  on  constantly  dis- 
engaging, apparently  from  time  immemorial.  The  nature  and  amount  of  this 
were  made  the  subject  of  the  author's  examination,  in  the  year  1832,  during  an 
entire  month ;  and  the  result  arrived  at  was  that  the  gas  consisted  mainly  of 
nitrogen,  which  is  present,  indeed,  in  most  other  thermal  waters,  but  in  none  so 
copiously  as  at  Bath.  Judging  from  the  circumstance  that  the  majority  of  these 
springs  are  associated  with  volcanos,  and  likewise  that  the  same  gas  is  freely 
evolved  from  the  latter  both  in  an  active  and  in  a  more  dormant  condition,  we 
may  fairly  infer  that  the  evolution  of  nitrogen  at  Bath  is  in  some  manner  or  other 
connected  with  the  same  widely-spreading  and  deep-seated  cause.  And,  if  this  be 
the  case,  the  phenomenon  in  question  acquires  an  additional  interest,  as  affording 
a  possible  clue  to  the  true  nature  of  the  processes  which  give  rise  to  volcanos  as 
well  as  to  thermal  springs.  Now  this  evolution  of  nitrogen  seems  best  to  admit 
of  explanation  by  supposing  a  process  of  combustion  to  be  going  on  in  the  interior  of 
the  globe,  by  which  oxygen  may  be  abstracted  from  the  common  air  which  pene- 
trates to  these  depths,  whilst  the  residuary  nitrogen  is  evolved.  What  may  be 
the  nature  of  the  bodies  by  which  this  process  of  combustion  is  maintained  must, 
from  the  depth  at  which  the  latter  is  carried  on,  be  ever  shrouded  in  mystery ;  but 
it  is  at  least  certain  that,  whilst  they  cannot  belong  to  the  category  of  those 
which  supply  fuel  for  the  ordinary  processes  of  combustion  of  which  we  are  our- 
selves eye-witnesses,  there  is  nothing  in  the  nature  of  the  products  resulting  from 
volcanic  action  inconsistent  with  the  idea  that  metals  possessing  a  strong  affinity 
for  oxygen,  but  not  already  combined  with  it,  might,  if  they  existed  in  the  interior 
of  the  earth,  be  instrumental  in  producing  the  supposed  combustion.  And,  if  we 
indulge  in  speculation,  it  may  be  maintained,  with  some  show  of  probability,  that 
the  basis  of  the  earths  and  alkalies  which  constitute  the  present  crust  of  the  globe 
would  have  existed  originally  uncombined  with  oxygen,  and  therefore  must  at 
one  time  have  been  subjected  to  that  very  process  of  oxidation  and  combustion 
which  we  imagine  to  be  at  the  present  time  continued.  The  author  therefore 
suggested  that  volcanic  action  may  be  owing  to  certain  chemical  reactions  pro- 
ceeding in  the  interior  of  the  globe  between  the  constituents  of  air  and  water,  on 
the  one  hand,  and  the  metallic  bases  of  the  earths  and  alkalies  on  the  other. 
After  developing  this  theory,  the  paper  concluded  with  pointing  out  a  practical 
use  to  which  the  waste  waters  of  the  thermal  springs  of  Bath  might  be  applied 
after  they  had  fed  the  several'  baths,  suggesting  that,  if,  instead  of  being  at  once 
discharged  into  the  river,  they  were  first  conveyed  through  underground  pipes  a 
few  feet  beneath  the  surface  within  a  given  area,  the  warmth  imparted  to  the  soil 
would  prove  highly  favourable  to  the  culture  of  tender  exotics,  and  that,  if  the 
ground  were  further  protected  from  cold  by  a  glass  roof,  a  winter  garden  might  be 
obtained  with  scarcely  any  further  expense  beyond  that  of  the  original  outlay. 

On  the  Action  of  Hydrogen  on  Poly  cyanides*.     By  Thomas  Fatrley. 
*  Published  in  extenso  in  Journal  of  Chem.  Soc.,  Ser.  2.  vol.  ii.  p.  362. 
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On  a  Specimen  of  Tin-ore  hitherto  undescribed.  By  Fsedbbicx  Field. 
The  author,  some  years  since,  purchased  a  specimen  of  what  was  called  on  the 
label  "  Slime  Tin."  In  a  matrix  of  quartz  and  fluor  are  disseminated  streaks  of 
cassiterite,  and  in  immediate  connexion  with  these  are  found  similar  streaks  of  an 
earthy-looking  matter  of  a  yellowish-brown  colour.  This  matter  is  rather  soft, 
and  can  be  easily  cut  with  a  knife.  Whilst  arranging  the  mineralogical  collection 
of  the  Bath  Literary  and  Scientific  Institution,  he  met  with  two  specimens  thus 
labelled :— "Tin  Ore.  new  variety,  Cornwall."  The  first  of  these  (the  gift  of  Mr. 
Fox)  is  a  mass  of  a  dull  earthy  appearance,  yellowish  brown  in  colour,  and  so  hard 
in  many  places  as  to  be  with  difficulty  scratched  with  a  file.  Its  specific  gravity 
is  4-4.  On  examining  with  a  lens,  there  are  to  be  found,  in  some  parts,  specks  of 
cassiterite  and  portions  of  what  appears  to  be  felspar.  The  second  specimen  (the 
gift  of  Colonel  r&ge)  is  darker  in  colour  than  the  first,  but  of  equal  hardness.  Its 
specific  gravity,  however,  is  only  3*6,  and  from  it  the  author  could  obtain  no  indi- 
cations of  tin.  With  regard  to  these  specimens,  the  author  thinks  that  the  slime 
tin  is  a  variety  of  what  is  called  "  toad  s-eye  wood-tin,"  and  Mr.  Fox's  specimen 
is  this  form  of  cassiterite  mixed  with  much  earthy  matter.  As  for  the  specimen  of 
Colonel  Page,  it  has  no  claim  whatever  to  be  called  an  ore  of  tin. 

On  the  Artificial  Production  of  Anhydrite.     By  Alphokse  Gages. 

The  circumstances  under  which  natural  anhydrite  is  formed  have  not  yet  been 
well  determined.  The  experiments  already  made,  and  bearing  upon  the  various 
properties  of  sulphate  of  lime,  and  its  behaviour  at  various  temperatures,  although 
presenting  great  interest,  have  not  yet  given  crystallized  anhydrite  under  the  same 
conditions  as  it  occurs  in  the  saliferous  formations.  Gay-Lussac  had  already  observed 
that  overheated  gypsum  partially  lost  its  well-known  properties,  and  he  attributed 
the  cause  of  it  to  the  partial  formation  of  anhydrite.  The  experiments  of  Graham 
proved,  also,  that  gypsum  passes  into  a  kind  of  amorphous  anhydrite  at  a  tempera- 
ture of  204°  C.  At  the  Meeting  of  the  British  Association  in  Dublin,  Dr.  Sullivan 
gave  an  account  of  some  experiments  by  which  he  obtained  anhydrous  sulphate  of 
Erne  from  its  solution  in  water,  at  a  temperature  of  about  300°  C. 

A  mixture  of  gypsum  and  common  salt  fused  in  a  crucible,  and  treated  by  water, 
leaves  undissolved  prismatic  lamellar  crystals  of  anhydrite.  Left  for  many  days  in 
water,  the  quantity  of  moisture  absorbed  did  not  exceed  that  which  some  varieties 
of  natural  anhydrite  would  have  absorbed  if  placed  under  the  same  circumstances. 
I  give  here  the  results  obtained : — 

Water 0-472 

Lime 39531 

Sulphuric  acid 60142 

100146 
Gypsum  melted  with  anhydrous  sulphate  of  soda  gives  also  crystals  of  anhydrite ; 
but  the  formation  of  anhydrite  in  sulphate  of  soda  requires  a  higher  temperature ; 
the  crystals  of  anhydrite,  separated  by  water  from  the  sulphate  of  soda,  were,  how- 
ever, perfectly  anhydrous.    Analysis  gave  the  following,  namely : — 

CaO 40-952 

So3    59065 

100-037 
Mitscherlich  fused  gypsum  at  the  highest  temperature  of  the  porcelain  furnace, 
and  obtained  a  white  crystalline  mass  of  anhydrite.  The  occurrence  of  anhydrite 
amongst  rocks  of  an  undoubted  sedimentary  origin,  and  the  necessity  of  a  tempera- 
ture higher  than  melted  lava,  have  been  the  great  argument  employed  to  prove  the 
impossibility  of  anhydrite  having  been  formed  by  fusion.  If  we  could  consider 
melted  chloride  of  sodium  as  the  solvent  in  which  anhydrite  has  been  produced, 
the  problem  would  be  solved  at  once,  as  gypsum  dissolves  and  crystallizes  in  com- 
mon salt  at  a  temperature  far  below  melted  lava,  and  not  rising  above  a  dull  red 
heat — a  temperature  to  which  local  circumstances  may  give  rise ;  at  such  tempera- 
ture the  liquid  mass  would  possess  a  great  fluidity. 
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Account  of  the  Mode  adopted  at  the  Btadford-on-Avon  Union  for  the 
Utilization  of  Sewage.     By  "W.  Gee. 

The  author  stated  that  by  the  daily  admixture  of  common  earth,  the  excreta,  liquid 
as  well  as  solid,  of  forty-five  children  in  the  two  schools  at  the  workhouse  had  been 
wholly  saved,  with  decency  and  without  any  offence,  the  operation  being  cleanly 
and  the  deodorization  rapid  and  complete.  A  remarkable  feature  in  this  method 
(first  published  by  the  Kev.  H.  Moule  of  Dorchester)  is  the  fact  that  the  earth, 
when  raked  out  from  receptacles  which  at  Bradford  are  completely  above  the  level 
of  the  yards,  may,  if  kept  under  cover  till  tolerably  dry,  be  used  over  and  oyer  again ; 
nor  are  paper  fragments  found  to  be  troublesome,  as  they  rot  and  become  impercep- 
tible. The  result  of  this  discovery  is  that  an  incredibly  small  quantity  of  earth  is 
sufficient  for  a  large  household ;  three  tons  weight  of  earth  (dry)  used  several  times 
Over  having  been  the  whole  product  of  the  schools  in  fifteen  months.  A  sample 
produced  was  quite  free  from  smell,  and  looked  like  mere  earth  in  small  nodules 
which  crumbled  on  slight  pressure  into  a  very  fine  dust,  fit  for  the  turnip-drill  or 
for  mixing  with  water,  like  guano. 

The  author  strongly  urged  Mr.  Moule's  plan  upon  general  notice  through  the  me- 
dium of  the  Association  as  a  means,  hitherto  slighted,  of  meeting  the  great  sewage 
difficulty  in  every  dwelling  in  the  kingdom  not  forming  part  of  a  close  street; 
althougn  the  plan  is  not  impracticable  even  in  streets :  it  would  be  very  superior 
to  the  cesspools  in  common  use  forty  years  agOj  and  would  in  fact  restore  the 
drains  of  towns  to  their  legitimate  purpose — the  discharge  of  rain-  and  sink-water. 

On  the  Bate  of  Chemical  Change.  By  A.  Ternon  Habcoubt,  MjL. 
Two  years  ago,  at  the  Cambridge  Meeting  of  the  Association,  the  author  com- 
municated to  this  Section  a  paper  on  certain  cases  of  induced  chemical  action.  In 
following  up  the  course  of  experiments  upon  which  he  had  then  entered,  he  became 
engaged  in  the  study  of  various  chemical  changes  which  take  place  more  or  less 
slowly,  and  has  thus  been  led  into  an  inquiry  as  to  the  rate  at  which  those  changes 
proceed.  The  principal  case  of  induced  oxidation,  before  described,  was  that  which 
occurs  when  permanganate  of  potassium  is  added  to  a  solution  containing  chloride 
of  tin  and  oxygen.  Under  these  circumstances,  while  a  portion  of  the  tin  salt  is 
oxidized  by  the  permanganate,  another  portion  is  attacked  by  the  free  oxygen.  A 
large  number  of  similar  cases  have  since  been  investigated  by  Kessler.  The  author's 
principal  object  was  to  determine  what  ratio  existed  between  the  two  oxidations, 
and  in  scrutinizing  the  conditions  of  the  experiment  it  occurred  to  him  to  try  whe- 
ther the  sulphate  of  manganese,  formed  by  the  reduction  of  the  permanganate  in 
the  acid  solution,  had  any  influence.  He  found,  greatly  to  his  surprise,  that  this 
fixed  neutral  salt  has  itself  the  power  of  determining  the  transference  of  oxygen. 
Sulphurous  acid,  as  is  well  known,  when  mixed  with  a  large  bulk  of  water  which 
has  been  exposed  to  the  air,  is  but  slowly  oxidized,  and  this  change  proceeds  still 
more  slowly  when  the  solution  is  freely  acidified.  But  if  to  such  a  solution  a 
minute  quantity  of  sulphate  of  manganese  is  added,  the  oxidation  of  the  sulphurous 
acid  is  at  once  determined  It  is  like,  so  far  as  the  result  is  concerned,  the  effect  of 
adding  a  drop  of  sulphuric  acid  to  a  mixture  of  chlorate  of  potassium  and  sugar. 
Sulphate  of  manganese  has  also  the  power  of  determining  the  action  of  various 
oxidizing  agents,  as  well  as  that  of  free  oxygen.  Professor  Kessler  observes  that 
the  cause  of  a  phenomenon  known  to  all  chemists  who  have  tried  a  chameleon 
solution  with  oxalic  acid — namely,  that  the  colour  of  the  portion  of  solution  first 
added  disappears  very  slowly,  but  that  of  succeeding  portions  more  rapidly — is  that 
the  sulphate  of  manganese,  formed  by  the  reduction  of  the  first  portion,  hastens 
the  subsequent  action.  Chromic  acid  has  apparently  no  action  upon  oxalic  acid  in 
a  cold  dilute  solution.  The  addition  to  this  mixture  of  pure  sulphate  of  manganese 
determines,  under  proper  conditions,  an  immediate  reduction  of  the  chromic  acid. 
How  the  sulphate  of  manganese  acts  in  these  cases  is,  at  present,  matter  for  con- 
jecture. We  may  compare  the  action  of  this  salt  in  determining  the  union  of 
sulphurous  acid  and  oxygen  with  that  of  nitric  oxide.  Perhaps  in  this  case,  as  in 
that,  an  alternate  oxidation  and  reduction  takes  place.  If  we  suppose  that  water 
can  act  to  a  small  extent  upon  a  manganese  salt  as  it  acts  upon  a  bismuth  salt, 
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aeparate;  that  is,  the  base  from  the  acid,  then  the  hydrate  of  manganese  thus  dis- 
placed would  absorb  free  oxygen,  and  the  sulphurous  acid  at  once  reduce  again  the 
binoxide  formed.  At  any  rate,  without  insisting  on  so  definite  a  hypothesis,  it  is 
probable  that  this  action  of  the  manganese  salt  is  in  some  way  related  to  the  fact 
that  the  protohydrate  of  this  metal  has  the  property  of  absorbing  oxygen  from 
water,  and  parang  with  this  oxygen  to  sulphurous  acid.  Similarly  this  proto- 
hydrate is  readily  oxidized  by  chromic  or  permanganic  acid,  and  the  resulting  bin- 
oxide  is  readily  reduced  by  oxalic  acid. 

Of  these  actions  the  author  has  selected  for  study  that  of  permanganic  upon 
oxalic  acid. 

When  the  four  following  substances,  permanganate  of  potassium,  sulphuric  acid, 
oxalic  acid,  and  sulphate  of  manganese,  are  brought  together  in  aqueous  solution, 
a  chemical  change  takes  place,  resulting  in  the  formation  of  sulphate  of  potassium, 
sulphate  of  manganese,  carbonic  acid,  and  water.  The  amount  of  change  depends 
upon  the  amount  of  each  of  the  first-named  four  substances,  upon  the  dilution  and 
temperature  of  the  solution,  and  upon  the  time  during  which  the  substances  are  left 
in  contact.  As  far  as  can  be  observed,  these  are  «Z?  the  conditions  which  affect  the 
amount  of  chemical  change  in  this  case ;  it  is  not  affected  by  light,  nor  by  the  agita- 
tion of  the  solution.  The  amount  of  change  is  greater,  within  certain  limits,  in 
proportion  as  the  quantities  of  permanganate  of  potassium,  sulphuric  acid,  and 
sulphate  of  manganese  are  greater,  and  the  Quantity  of  water  less;  in  proportion 
also  as  the  temperature  is  higher,  and  the  time  of  mutual  contact  longer.  It  is 
greater,  the  larger  the  quantity  of  oxalic  acid,  up  to  that  point  at  which  the  oxalic 
and  permanganic  acids  are  present  in  the  proportions  in  which  they  act  one  upon 
the  other;  after  that  jpoint,  an  increase  in  the  quantity  of  oxalic  acid  diminishes 
the  amount  of  chemical  change.  The  author  nas  made  many  series  of  experi- 
ments, in  each  of  which  all  of  these  conditions,  except  one,  were  kept  invariable, 
and  that  one  was  varied  according  to  a  regular  progression.  He  hoped  thus 
to  determine  what  function  of  each  of  these  variable  quantities  the  chemical 
change  is,  and  so  to  obtain  a  true  expression  of  the  reaction.  He  made,  for  ex- 
ample, a  series  of  experiments,  in  all  of  which  he  took  the  same  quantities  of  per- 
manganic acid,  oxalic  acid,  sulphate  of  manganese,  and  water,  maintaining  always 
a  temperature  of  16°  C,  and  allowing  each  experiment  to  proceed  for  exactly  five 
minutes ;  but  in  the  second  experiment  he  took  twice  the  quantity  of  sulphuric 
acid  used  in  the  first,  thrice  the  quantity  in  the  third,  four  tunes  the  quantity  in 
the  fourth,  and  so  on.  When  five  minutes  from  the  moment  of  mixing  had  expired, 
the  action  was  stopped,  and  the  amount  of  permanganate  still  remaining  deter- 
mined. A  series  of  numbers  was  thus  obtained,  presenting  a  regular  decrease, 
which  should  bear  an  ascertainable  relation  to  the  corresponding  quantities  of  sul- 

Ehuric  acid,  taken  in  arithmetical  progression.    This  relation,  however,  the  author 
as  not  yet  succeeded  in  determining :  but  in  this,  as  in  other  series,  the  numbers 
exhibit  the  most  perfect  regularity.    This  is  best  seen  by  representing  the  results 
graphically.    Along  the  axis  of  x  is  mea- 
sured  that  quantity,  which  is  varied  in 
each  successive  experiment;  along  that  of 
y  the  quantity  of  changing  substance  which 
remains  still  unchanged  at  the  close  of  the 
experiment.    This  quantity,  it  will  be  seen, 
varies  rapidly  at  first,  the  differences  be- 
coming less  and  less  as  the  total  quantity  of  y 
residual  substance  diminishes.    The  series 
of  experiments  which  appeared  most  inter- 
esting was  that  in  which,  all  other  condi- 
tions being  kept  constant,  the  time  during 
which  the  experiment  lasted  was  varied. 
Such  a  series  yields  a  curve  similar  to  that 
which  represents  the  effect  of  varying  the       v      x       m       9 
amount  of  sulphuric  acid.    The  curve  above  x 

serves,  therefore,  as  a  general  representation 
of  such  a  series.    It  may  be  regarded  in  this  case  as  exhibiting  the  course  of  a 
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single  experiment,  showing  exactly  how  much  of  the  substance  measured  remains 
after  the  lapse  of  any  interval  The  numbers,  1,  2,  3,  &c,  here  represent  the  num- 
ber of  minutes  during  which  the  corresponding  experiment  was  allowed  to  procee  1. 
The  mode  of  conducting  an  experiment  was  briefly  as  follows : — The  solution  con- 
taining all  the  substances  except  the  permanganate  was  brought  to  the  required 
temperature,  and  the  permanganate  added  from  a  pipette  exactly  at  the  beat  of  a 
seconds'  pendulum.  When  the  time  had  expired,  the  temperature  of  the  solution 
having  been  kept  rigidly  constant  throughout,  a  solution  of  iodide  of  potassium 
was  added  again  at  the  oeat  of  the  clock  During  and  after  both  additions  the 
liquid  was  strongly  agitated  to  secure  rapid  and  perfect  mixture.  The  addition  of 
iodide  of  potassium  stops  the  action.  The  remaining  permanganate  is  at  once  re- 
duced, ana  liberates  thereby  an  equivalent  of  iodine  which  can  be  determined  at 
leisure  in  the  usual  way.  Of  such  series  of  experiments  the  author  has  made  a  great 
number.  In  the  first  instance  he  took  the  exact  quantities  of  the  different  substances 
which  react  one  with  another,  according  to  these  equations : — 

(1.)  KaMna08+3MnSo4+2HaO=2HaS04+KaS04+5MnOa; 
(2.)  6MnOa+5Ha  SO.+IOH,  Ca  O^ISH, O+5MnSO4+20COa . 
i. «.,  K,  Mn.  08 ;  3MnS04 ;  8H,,  S04 ;  10H,  Ca  04, 2R,  0. 

But  he  was  led  to  abandon  atomic  quantities  principally  by  two  considerations : 
first,  any  error  in  the  proportion  of  the  substances  becomes  magnified  as  the  expe- 
riment proceeds ;  secondly,  the  solution  changes,  not  in  one  particular  only,  but  in 
several.  The  quantities  of  sulphuric  acid,  oxalic  acid,  and  permanganate  diminish, 
the  quantity  of  sulphate  of  manganese  increases,  while  that  of  the  water  alone  re- 
mains sensibly  constant  In  later  experiments  he  had  taken  all  the  other  substances 
in  such  excess,  as  compared  with  the  permanganate,  as  to  be  practically,  like  the 
water,  infinite  in  relation  to  it.  Of  all,  he  has  taken  100  times  the  atomic  propor- 
tion, so  that  the  total  change  taking  place  in  the  solution  from  end  to  end  of  the 
reaction  would  be  a  diminution  in  the  amount  of  oxalic  acid  and  sulphuric  acid 
from  100  to  99  parts,  and  an  increase  of  1  per  cent,  in  the  amount  of  sulphate  of 
manganese.  He  found  by  an  experiment  in  which  the  quantities  at  starting  were 
varied  1  per  cent.,  that  such  an  alteration  did  not  perceptibly  affect  the  result. 
Under  these  conditions,  then,  one  chemical  substance  gradually  disappears,  all  around 
it  remaining  unchanged.  A  known  quantity  is  introduced  into  the  solution,  which 
has  from  the  first,  where  the  oxalic  acid  and  sulphate  of  manganese  are  in  large 
excess,  not  a  red,  but  a  deep  brown  colour ;  the  substance  thus  formed,  and  whose 
gradual  disappearance  we  desire  to  trace,  is  in  all  probability  binoxide  of  manga- 
nese. Having  made  a  number  of  determinations  after  the  lapse  of  various  times,  we 
can  follow  exactly  the  course  of  its  diminution.  At  first  the  colour  changes  rapidly, 
but  as  it  becomes  paler  it  fades  more  and  more  slowly.  The  axis  of  x  is,  no  aoubt, 
an  asymptote  of  trie  curve ;  theoretically  the  whole  would  never  disappear.  The 
problem,  then,  to  be  determined  was  to  find  the  relation  between  these  two  series 
of  numbers— or,  in  other  words,  given  this  curve  to  find  its  equation.  Both  in  it  and 
in  many  of  the  experiments  already  described,  the  author  enjoyed  the  cooperation  of 
Mr.Esson,  Fellow  of  Merton  College,  Oxford.  The  result  at  which  the  author  and 
Mr.  Esson  believe  themselves  to  have  arrived  is,  that  the  numbers  representing  the 
quantities  remaining  after  equal  intervals  of  time  are  in  geometrical  progression,  and 
the  curve  consequently  a  logarithmic  curve.  This  result  admits  of  a  simple  and  in- 
teresting interpretation.  It  is  precisely  that  which  would  follow  from  the  nypothesis 
that  the  dissolved  binoxide  exists  in  the  fluid  in  the  form  of  minute  spheres  upon 
whose  unit  of  surface  is  performed  a  constant  action.  The  total  action  thus  at  any 
moment  varies  with  the  surface  exposed,  and  diminishes  continually  as  the  spheres, 
shell  after  shell,  melt  away.  But  tne  result  may  be  explained  without  the  introduc- 
tion of  an  hypothesis.  If  we  suppose  the  binoxide  of  manganese  to  be  replaced  as  it 
disappears,  so  that  the  quantity  present  is  always  the  same,  chemical  change  will 
proceed,  since  no  condition  alters,  at  a  uniform  rate,  a  certain  fraction  of  the  whole 
amount  disappearing  in  a  unit  of  time.  But  since  the  relation  between  the  binoxide 
and  the  solution  in  which  it  is,  is  not  affected  by  a  change  in  the  quantity  of  the 
former,  one  of  these  magnitudes  being  infinite  relatively  to  the  other,  this  fraction 
will  remain  always  constant  when  the  binoxide  is  not  replaced,  but  is  allowed  to 
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diminish ;  that  is  to  say,  the  amount  which  changes  during  a  moment  of  time  is 
directly  proportional  to  the  total  amount  existing  in  solution  at  that  time ;  or,  if 
we  regard  the  binoxide  as  doing  work — oxidizing  oxalic  acid — then  the  statement 
is  that  the  amount  of  work  done  is  directly  proportional  to  the  amount  of  substance 
which  at  any  time  is  there  to  do  it  It  will  be  of  interest  to  examine  by  similar 
methods  other  cases  of  chemical  change  in  solutions.  If  it  is  found,  as  appears 
highly  probable,  that  wherever  the  rate  of  change  is  measurable, — wherever,  that 
is,  it  proceeds  slowly,  and  can  be  started  and  terminated  at  a  given  moment,  and 
the  amount  changed  or  remaining  unchanged  determined, — it  follows  the  same  law, 
then  we  may  pass  inductively  to  a  generalization  covering  those  cases  of  chemical 
change  which  take  place  with  an  immeasurable  velocity,  or  which  cannot  be  arrested 
at  will,  or  for  the  determination  of  whose  residues  or  products  no  exact  methods  are 
known ;  just  as  by  the  use  of  the  pendulum  or  of  Attwood's  machine  we  may  prove 
experimentally  the  laws  of  falling  bodies,  when  in  the  common  case  of  bodies  fall- 
ing freely  the  velocity  with  whicn  they  move  is  too  great  for  measurement. 


On  a  New  Method  of  detecting  Arsenic,  Antimony,  Sulphur,  and  Phosphorus, 
by  their  Hydrogen  Compounds,  when  in  mixed  Oases,  By  Dr.  W.  Bird 
Hbbapath,  MJ)„  F.R.S.  L.  $  K,  F.C.S.,  Sfc.  $c. 

Having  to  investigate  a  case  of  suspected  poisoning  by  phosphorus,  in  which 
the  traces  of  free  phosphorus  had  disappeared  during  the  long  interval  between 
administration  of  tne  poison  and  analysis.  Dr.  Herapath  examined  for  phosphorous 
acid  by  Scherer's  metnod ;  but  as  several  of  the  hydrogen  compounds  of  sulphur 
and  arsenic,  for  instance,  have  the  property  of  blackening  the  salt  of  silver,  he 
eliminated  these  hydropen  compounds  from  the  gas  before  its  absorption  by 
ammoniacal  nitrate  of  silver,  or  tested  the  gas,  as  it  was  being  evolved,  for  any  of 
these  compounds.  He  dissolved  in  dilute  hot  hydrochloric  acid  the  organic  matter, 
stomach,  intestines,  and  contents;  the  room  of  operation  being  at  the  time  quite 
dark ;  and  to  the  flask  an  apparatus  was  fixed  for  exhibiting  any  phosphoric  flashes 
of  light,  as  in  MitscherHch  s  experiment :  no  flashes  appeared.  The  acid  solution 
might,  however,  have  contained  arsenic,  phosphorus  as  phosphorous  acid,  antimony 
as  chloride,  and  sulphur  as  taurine,  &c.  No  chlorate  ot  potassa  could  be  employed 
in  oxidizing  the  organic  matter,  or  phosphorous  acid  would  become  phosphoric, 
and  all  evidence  be  lost,  for  sulphates  and  phosphates  are  not  reducible  in  the 
hydrogen  apparatus.  To  the  liquid  filtered  there  was  added  one-third  of  spirit  of 
wine,  and  it  was  then  ready  for  use.  A  gas  evolution  bottle,  with  funnel  and 
pipe,  armed  with  a  tube  containing  chloride  of  calcium  and  chalk  in  coarse 
powder,  for  the  preparation  of  pure  hydrogen  gas,  was  arranged  and  tested,  as 
usual,  for  arsenic.  To  the  exit-pipe  was  attached  a  green  glass  tube,  well  sup- 
ported, passing  over  two  or  more  spirit-lamp  flames.  The  exit-pipe  was  bent  at 
right  angles,  to  go  through  a  wide-mouthed  bottle,  containing  slips  of  white 
filtering-paper,  dipped  in  a  solution  of  nitroprusside  of  sodium,  made  alkaline  by 
ammonia,  from  which  the  gas  was  carried  to  the  next  bottle,  containing  ammo- 
niacal nitrate  of  silver ;  and  there  was  another  exit-pipe  leading  to  a  bottle  of  some 
salt  of  lead,  or  armed  with  a  jet  for  burning.  The  apparatus  being  at  this  period 
ready  for  use,  pure  zinc,  sulphuric  acid,  and  distilled  water  were  placed  in  the  hydro- 
gen evolution  bottle,  and  tne  stream  of  gas  having  been  allowed  to  escape  through 
the  apparatus,  to  expel  atmospheric  air,  heat  was  applied  to  the  tubes  with  spirit- 
lamps.  Now,  if  arsenic  had  been  present  it  should  have  produced  a  crust  in  the  usual 
place ;  and  antimony  would,  if  present,  have  been  deposited  at  a  spot  near  it ;  whilst 
sulphur  would  partly  have  been  sublimed  and  deposited  in  front  of  the  arsenic,  and 
the  remaining  undecomposed  sulphuretted  hydrogen  gas  have  communicated  a 
deep  purple-blue  tint  to  the  paper  charged  with  the  ammoniacal  nitroprusside  of 
sodium;  whilst  the  phosphoretted  hydrogen,  passing  unchanged  through  all  these 
tests,  would  have  been  at  once  seized  1>y  the  ammoniacal  nitrate  of  silver  and 
have  produced  the  black  phosphide  of  silver,  and  the  free  hydrogen  have  escaped 
through  the  lead  solution  without  changing  its  colour,  unless  the  evolution  (sup- 
posing phosphorus  to  be  present)  of  phosphoretted  hydrogen  should  have  been  too 
violent  Tor  the  perfect  reaction  of  the  silver  salt    It  was  now  possible  to  examine 
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the  prepared  organic  liquid  with  this  apparatus:  by  inserting  it  in  quantities  of 
only  a  few  drachms  at  a  time  into  the  hydrogen  bottle,  through  the  tubulated 
funnel,  and  by  employing  sufficient  spirit,  no  frothing  could  occur  to  endanger  the 
success  of  the  experiment ;  but  it  might  at  any  moment  be  checked  by  the  addition 
of  a  little  spirit  down  the  runnel.  If  the  tubes  showed  no  deposit,  and  the  paper 
remained  white,  neither  arsenic,  antimony,  nor  sulphur  could  be  present  The 
black  precipitate  in  the  silver  bottle  would  inferentially  have  been  phosphide  of 
silver,  but  it  admitted  of  absolute  proof  by  testing  witn  Scherer's  process.  The 
operation  being  completed,  the  silver  salt  was  passed  through  a  filter  previously 
washed  with  acetic  or  nitric  acid,  and  afterwards  with  ammonia,  and  the  collected 
black  precipitate  submitted  to  proof  by  burning  the  filter-paper.  Acting  on  the 
ashes  with  nitric  acid  and  heat  until  oxidized,  the  silver  precipitated  by  pure 
hydrochloric  acid,  and  the  solution  filtered,  it  contained  all  the  phosphorus  as 
phosphoric  acid,  which  could  be  tested  by  the  nitrate  of  magnesia  or  the  chloride 
with  ammonia,  the  characteristic  crystals  of  triple  phosphate  of  ammonia  and  mag- 
nesia examined  in  the  microscope  and  identified  Dy  the  action  of  polarized  light, 
and  the  measurement  of  their  angles  in  the  goniometer,  or  by  a  solution  of  nitrate 
of  silver  added  with  ammonia,  when  the  yellow  phosphate  of  silver  would  be 
obtained,  and  the  blue  phosphate  of  iron,  with  a  solution  of  its  protosalt 

Memorandum  on  Ozone.    By  Dr.  G.  Kemp. 

On  the  Production  of  Cold  by  the  Expansion  of  Air.     By  A.  C.  Kirk. 

On  the  Premature  Decay  of  the  Frescoes  in  the  Houses  of  Parliament,  its  Cause 
and  Remedy.  By  William  Poole  King. 
The  decay  of  frescoes  first  shows  itself  as  a  bloom,  rendering  the  whole  surface 
dull  and  clouded ;  soon  after  raised  blotches  appear,  which  become  white  and  after- 
wards drop  off  in  a  dry  powder,  carrying-  off  the  colour  in  patches  from  the  fresco. 
If  walls  built  with  mortar  made  from  limestone  of  marine  origin  be  examined  in 
cold  weather,  the  pointing  of  the  wall  will  be  found  to  be  covered  with  a  bloom 
which  in  places  is  lengthened  out  into  needle-formed  crystals,  varying  from  T-^rth 
of  an  inch  to  2  inches  long.  These  crystals  in  warm  weather  change  into  a  white 
powder,  and  drop  off,  carrying  much  or  the  pointing  of  the  wall  with  them.  These 
crystals,  when  examined  chemically,  are  found  to  consist,  for  the  most  part,  of  sul- 
phate of  soda,  sometimes,  though  rarely,  mixed  with  nitrate  of  potash  and  nitrate 
of  lime,  with  small  quantities  of  muriate  of  lime  and  magnesia.  The  droppings 
from  frescoes  are  composed  of  nearly  the  same  materials,  and  are  brought  down  by 
the  efflorescence  of  the  sulphate  of  soda.  To  preserve  frescoes,  the  sulphate  of  soda 
in  the  wall  should  be  kept  in  a  dormant  state  by  being  always  dry  ana  warm. 

On  an  Apparatus  for  the  Preservation  or  Disengagement  of  Sulphuretted 
Hydrogen,  Carbonic  Acid,  or  other  Gases.     By  Maxwell  Ltte, 

On  the  Pollution  of  Rivers  by  the  Sewage  of  Towns. 
By  Dr.  Stbvensok  Macadam,  FRS.K,  F.C.S. 

The  author  recently  undertook  a  lengthened  series  of  experimental  observations 
on  the  pollution  of  rivers  by  the  sewage  of  towns,  with  special  reference  to  the 
contamination  of  the  Water  of  Leith  by  the  sewage  of  Edinburgh  and  Leith.  The 
principal  points  brought  out  in  the  course  of  the  investigation  were — 

L  The  chemical  nature  and  condition  of  the  Water  of  Leith  as  it  arrives  at 
Edinburgh,  and  before  being  contaminated  by  the  sewage  from  the  dwellings  of 
100,000  of  the  inhabitants  of  Edinburgh  and  Leith. 

II.  The  chemical  composition  of  the  liquids  conveyed  by  the  main  sewers  of 
Edinburgh  and  Leith  into  the  Water  of  Leith,  by  day  and  by  night,  during  five 
weeks  in  spring  and  ten  days  in  summer. 

HL  The  analyses  of  the  sedimentary  matters  found  in  the  open  sewers  draining 
into  the  Water  of  Leith,  ^^ 
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IV.  The  chemical  condition  of  the  Water  of  Leith,  and  the  lakes  connected  there- 
with; as  they  receive  successive  quantities  of  sewage  from  180  drains  and  sewers 
which  discharge  their  contents  into  the  stream  at  intervals  from  Coltbridge,  west 
of  Edinburgh,  down  to  the  harbour  of  Leith. 

V.  The  analyses  of  the  deposits  of  organic  matter  which  are  found  in  large 
quantities  in  the  bed  of  the  Water  of  Leith  after  the  entrance  of  the  sewage,  and 
especially  in  rocky  pools  and  above  the  dams ;  as  also  of  the  sediment  in  the  Lades 
and  in  the  harbour  of  Leith. 

VI.  The  chemical  nature  of  the  gases  evolved  in  large  quantities  from  the  putre- 
fying sedimentary  deposits  in  the  Lades  and  Water  of  Leith,  including  the  harbour. 

VIL  The  nature  and  proportion  of  the  gases  dissolved  in  the  waters  of  the  river 
above  and  below  the  influence  of  the  sewage.    And 

VIII.  The  degree  of  impurity  in  the  atmosphere  in  the  immediate  neighbourhood 
of  the  Water  of  Leith  conveying  sewage,  and  including  the  open  sewers,  the  Lades, 
and  the  harbour  of  Leith ;  and  contrasting  the  air  under  the  influence  of  the  foul 
sewage  and  Water  of  Leith  with  the  air  in  the  centre  of  Edinburgh  and  Leith,  and 
away  from  the  immediate  influence  of  sewage. 

The  author  stated  that  the  special  part  of  the  inquiry  to  which  he  wished  to  direct 
the  attention  of  the  Section  was  the  proportion  and  nature  of  the  gases  dissolved  in 
the  waters  which  were  contaminated  with  sewage,  as  contrasted  with  those  which 
were  uncontaminated  by  sewage.  This  department  of  the  inquiry,  in  relation  to  the 
contamination  of  rivers  by  the  sewage  of  towns,  had  not  received  that  amount  of 
attention  which  it  apparently  deserves.  The  presence  of  oxygen  gas  dissolved  in 
natural  waters  aids  m  the  decomposition  of  any  organic  matters  which  may  pass 
thereinto,  and  all  healthy  waters  contain  an  amount  of  oxygen  dissolved  therein 
which  is  equivalent  to  about  29  per  cent,  of  the  entire  volume  of  the  gases  in  solution. 

The  following  Table  gives  the  proportions  of  the  gases  present  in  one  imperial 
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gallon  of  the  waters  of  the  Water  of  Leith  before  reaching  Edinburgh,  of  the  spring 
water  supplied  to  Edinburgh  and  Leith,  of  the  liquids  conveyed  by  the  sewers, 
and  of  the  Water  of  Leith  after  receiving  sewage,  and  including  the  Lades  ana 
harbour  of  Leith.  It  may  be  stated  that  the  analyses  marked  *  were  made  on  a 
day  in  spring,  and  the  remainder  were  made  on  a  day  in  summer. 

From  the  above  Table  it  will  be  observed  that  the  spring  water  supplied  to 
Edinburgh,  as  also  the  waters  which  form  the  sources  of  the  Water  of  Leith, 
contain  about  29  per  cent,  of  oxygen  in  the  gases  dissolved  therein;  and  as  the 
Water  of  Leithpasses  several  paper-mills  and  arrives  at  Coltbridge,  where  it  meets 
the  sewage  of  Edinburgh,  the  amount  of  oxygen  is  fully  22  per  cent  of  the  gases. 
The  gases  dissolved  in  the  liquids  conveyed  by  the  sewers  contain  only  from  2*10 
to  3a§3  per  cent  of  oxygen ;  and  when  the  sewage  has  mingled  with  the  Water  of 
Leith,  the  percentage  of  oxygen  in  the  main  stream  falls  to  10*20  and  even  to  4*10, 
and  in  the  Lade  to  540  and  even  4*76. 

These  experimental  facts  demonstrate  that  the  amount  of  oxygen  dissolved  in 
the  water  of  the  Water  of  Leith,  after  receiving  the  sewage  of  Edinburgh,  is  reduced 
to  a  minimum,  and  is  practically  of  little  use  in  consuming  the  large  amount  of 
organic  matter  in  solution  and  suspension  in  the  water ;  and  moreover  shows  that, 
even  were  the  more  foul  impurities  to  be  separated  from  sewage  and  streams 
conveying  sewage,  the  liquid,  though  it  might  be  clear,  would  not  contain  that 
amount  of  oxygen  gas  dissolved  therein  which  would  admit  of  fishes  living  in  it, 
and  finding  tlie  air  required  for  their  respiration.  Trials  have  been  made  by  the 
author  with  water  obtained  from  irrigating  meadows,  and  with  the  water  oi*  the 
Water  of  Leith,  after  separation  of  the  gross  impurities  by  mechanical  filtering-beds 
of  sand  and  clay,  and  the  water  in  either  case  did  not  possess  the  power  of  supporting 
the  life  of  fish ;  and,  indeed,  when  the  fish  were  introduced  therein,  they  quickly 
died.  

A  Suggestion  on  the  Detection  of  Poisons'by  Dialysis. 
By  Dr.  A.  T.  Machattib,  F.C.S.,  Lecturer  on  Chemistry,  Glasgow, 
The  author  suggested  that  in  some  cases  it  might  be  of  advantage  to  employ 
the  coats  of  the  stomach  or  intestines  of  an  animal  as  the  membrane  or  septum  of 
the  dialyser,  and  in  this  way  avoid  interference  with  the  organs  themselves.  This 
can  the  more  readily  be  done,  since  the  exterior  of  the  stomach  of  animals  is 
seldom  coated  with  any  appreciable  amount  of  fatty  matter,  and  therefore  the 
whole  preparation  necessary  seems  to  consist  in  thoroughly  washing  the  exterior 
of  the  stomach  or  intestines  to  be  examired;  for  thereafter  the  organ  may  be  at 
once  exposed  to  the  external  action  of  pure  water,  as  in  the  commonly  pursued 
methods  of  dialysis.  This  manner  of  detecting  poison  need  not  entirely  prevent 
:  the  previous  examination  of  the  interior  lining  of  the  stomach,  provided  that  the 
opening  be  made  so  as  to  enable  the  stomach  to  be  afterwards  suspended  in  water 
without  mechanical  leakage.  The  intestines  of  an  animal  supposed  to  be  poisoned 
scarcely  require  to  be  opened  throughout  their  entire  length,  and  accordingly  a 
portion  of  them  left  untouched  may  be  tied  firmly  at  each  end,  washed  carefully,  and 
exposed  to  the  external  action  of  water  for  twenty-four  hours,  or  longer  if  necessary, 
in  the  usual  way.  Into  a  portion  of  the  duodenum  of  a  sheep,  one-naif  of  a  grain 
of  arsenious  acid  was  placed,  dissolved  and  suspended  in  water.  This  part  of  the 
duodenum,  after  being  washed,  was  tied  at  each  end  ard  suspended  in  eight 
ounces  of  water,  in  such  a  manner  as  to  keep  the  tied  ends  entirely  out  of  the 
water,  and  so  prevent  the  contents  from  escaping  by  any  opening  that  might  still 
exist  The  liquid,  after  twenty-four  hours,  yielded  arsenic  by  Reinsch's  process ;  but 
no  appreciable  precipitate  was  obtained  by  treating  the  liquids  with  hydrochloric  and 
hydrosulphuric  acids.  The  author  described  a  similar  experiment  which  he  had 
made  with  strychnine. 

On  the  Presence  of  Nickel  in  Metallic  Lead. 
By  Dr.  A.  T.  Machattie,  F.C.S.,  Lecturer  on  Chemistry,  Glasgow. 
Having  had  occasion  recently  to  examine  several  specimens  of  lead  for  commercial 
purposes,  I  was  surprised  to  find  that  one  of  them  contained  a  considerable  quantity 
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of  metallic  nickel ;  and  as  I  am  not  aware  that  nickel  is  a  commonly  occurring 
impurity  in  lead,  or,  indeed,  that  it  has  been  found  in  commercial  lead  before,  I  take 
this  opportunity  of  recording  the  results  of  the  analysis  which  was  made  by  me  of 
the  sample  referred  to. 

The  composition  of  the  sample  analyzed  was  as  follows : — 

Lead.-;:.:.. .:....  8276 

Antimony K)86  * 

Nickel  6-90 

Iron     -86 

Loss,  including  traces  of  arsenic   '33 

100-00 

It  will  be  observed  that  the  above  is  a  highly  impure  specimen  of  lead ;  for,  besides 
the  nickel  which  gives  to  it  its  present  interest,  tW  sample  contains  nearly  11  per 
cent,  of  antimony.    The  physical  properties  of  the  lead  were  such  as  to  show,  even 

Srevious  to  the  analysis,  that  the  sample  was  very  impure.  When  attempting  to 
ivide  a  portion  with  an  iron  chisel,  the  piece  broke  with  a  highly  crystalline  frac- 
ture, and  was  not  cut  or  beaten  out  by  hammering  like  ordinary  lead.  The  brittle- 
ness  of  the  alloy  is,  no  doubt,  much  more  due  to  the  antimony  than  to  the  nickel, 
but  the  latter  probably  assists  in  communicating  this  property  to  the  metal.  The 
specific  gravity  of  this  lead  is  9-95,  while  that  of  pure  lead  is  11*4.  Again,  as  nickel 
has  a  specific  gravity  of  8-8,  and  antimony  of  6*8,  the  low  density  of  the  alloy  is 
easily  accounted  for. 

The  source  of  the  ore  from  which  the  metal  was  obtained  I  could  not  discover, 
further  than  that  the  lead  is  of  German  manufacture,  which  so  far  explains  the  pre- 
sence of  such  a  large  proportion  of  nickel.  The  lead  can  scarcely  be  used  for  the 
ordinary  applications  of  tnat  metal ;  but  the  large  percentage  of  antimony  would 
probably  recommend  it  in  the  manufacture  of  type-metal. 


Chemical  Examination  of  a  Hot  Spring  in  Wheal  Clifford,  Cornwall. 
By  Professor  W.  A.  Miller,  M.&.,  Treas.  R.S. 

In  the  course  of  conversation  with  Sir  C.  Lyell  a  few  months  ago,  he  men- 
tioned to  mp  the  occurrence  of  a  remarkably  powerful  hot  spring,  at  a  great  depth, 
in  one  of  the  Cornish  mines,  no  detailed  examination  of  which  had  hitherto  been 
made.  The  interest  of  such  an  examination  was  obvious,  and  it  was  arranged  that 
a  supply  of  the  water  should  be  forwarded  to  me  for  analysis. 

Wheal  Clifford  is  a  copper  mine  near  Redruth  in  Cornwall.  The  lode,  con- 
sisting of  a  porous  pyrites,  runs  east  and  west,  and  the  spring  comes  out  in  a  fissure 
at  the  junction  of  the  elvan  or  granitic  porphyry  with  the  killas  or  clay-slate ;  the 
mass  of  the  lode,  however,  exists  in  the  clay-slate  itself.  Mr.  H.  Davey,  by  whose 
kindness  the  water  was  obtained,  estimated  the  flow  of  the  spring  roughly  at 
about  150  gallons  per  minute.  It  occurs  in  the  230-fathom  level,  at  a  depth  of 
about  220  fathoms,  of  1320  feet  below  the  sea.  The  water  comes  out  at  a  tempera- 
ture of  125°  F.,  the  temperature  of  the  air  in  that  part  of  the  mine  being  110°  at 
the  time  that  the  water  was  collected.  The  water  is  nearly  clear,  but  becomes 
turbid  on  standing,  and  deposits  a  scanty  ochreous  sediment.  It  has  a  strong 
saline  taste,  and  when  boiled  does  not  give  any  fur.  The  gaseous  components 
were  the  following  at  60°  F.,  and  30  inches  bar. : — 

|   Cubic  inches. 

Total  gas  in  cubic  inches  in  1  imperial  gallon    ....  8*91 
Consisting  of— 

Carbonic  acid 1*89 

Oxygen 172 

Nitrogen 6*30 

Ratio  of  oxygen  to  nitrogen 1:3 

Specific  gravity 1*007 

The  saline  constituents  were  found,  by  evaporation,  to  amount  to  646*1  grains  per 
imperial  gallon,  consisting  of— 

3* 
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Chloride  of  lithium    20-05 

Chloride  of  potassium  with  a  little  chloride  of  caesium  14*84 

Chloride  of  sodium 803-01 

Chloride  of  magnesium 8*80 

Chloride  of  calcium    210*17 

Sulphate  of  calcium   • •  12-27 

Silica    3*06 

Oxides  of  iron,  aluminum,  and  of  manganese .  in  minute  quantity 

045-45 

The  quantity  of  ce&sium  I  have  not  yet  had  leisure  to  ascertain,  but  the  amount 
must  oe  relatively  rather  considerable,  as  the  precipitate  of  the  double  chloride  of 
platinum  and  potassium,  from  a  quart  of  the  water,  gives  evidence  before  the 
prism  of  the  presence  of  cassium.  But  the  most  remarkable  point,  chemically, 
in  the  constitution  of  this  water  is  the  unprecedented  amount  of  chloride  of 
lithium  which  it  contains,  and  which  no  doubt  will  furnish  an  abundant  supply 
of  the  compounds  of  this  alkaline  metal. 

lithium  has  been  found  in  a  great  number  of  springs,  but  usually  in  quantity  not 
exceeding  one  or  two  grains  of  the  chloride  per  gallon.  Its  extraction  from  this 
water  would  not  be  very  difficult  The  water  itself  might  undergo  a  preliminary 
concentration  by  boiling  down  in  a  steam-boiler ;  the  absence  of  a  deposit  or  "fur  ' 
would  render  this  perfectly  feasible ;  the  concentrated  liquid  should  then  be  boiled 
down  till  reduced  to  one-tenth  or  one-twelfth  of  its  bulk ;  to  the  hot  liquid  milk  of 


from  which  the  mother-liquor,  now  containing  alkaline  salts  only,  is  easily  decanted. 
It  is  further  concentrated^  part  of  the  chloride  of  sodium  is  separated  oy  crystal- 
lisation, and  the  lithium  is  then  precipitated  as  carbonate,  by  the  addition  of  car- 
bonate of  sodium  in  slight  excess.  The  mother-liquor  may  then  be  used  to  fur- 
nish compounds  of  caesium  by  the  process  of  Bunsen  and  Eirchhoff. 


Some  Observations  on  the  Constitution  of  the  Atmosphere. 
By  Dr.  8.  Mobsman. 


On  HUaumui*s  Porcelain.  By  A.  Noble. 
Circumstances  have  put  me  in  possession  of  some  beautiful  specimens  illustrating 
the  devitrification  of  glass.  A  drinking-glass,  made  of  ordinary  flint  glass,  was 
buried  in  fine  sand  and  exposed  to  the  heat  of  a  pottery-kiln  by  Mr.  Septimus 
Powell,  of  Temple  Gate  Pottery,  Bristol,  and  cooled:  gradually  with  the  kiln.  It 
was  perfectly  devitrified.  Glass  containing  the  greater  number  of  bases  de vitrified 
the  most  readily.  I  am  also  able  to  show  some  specimens  of  light-green  bottle- 
glass  which  have  cooled  very  slowly,'  and  in  which  crystallization  is  very  distinct. 
They  are  from  the  glass-works  of  Messrs.  Powell  and  Kicketts,  Bristol. 

On  the  Disposal  of  Town  Refuse.    By  Dr.  Paul. 

On  Crude  Paraffin  Oilr  By  Dr.  B.  H.  Paul. 
The  author  remarked  that  very  little  attention  had  hitherto  been  paid  to  that 
portion  of  crude  paraffin  oil  which  was  heavier,  than  water,  and  its  existence  had 
been  denied.  He  found,  however,  that  the  oil  obtained  from  coal,  or  any  similar 
material,  by  distillation  at  a  moderate  heat  not  exceeding  low  redness,  always 
contains  ^  oils  heavier  than  water  and  that  these  oils  are  precisely  the  same 
as  the  oils  heavier  than  water,  which  are  contained  in  the  ordinary  coal-tar  of 
gas-works,  consisting  in  both  cases  chiefly  of  carbonic  acid  and  a  thick  pitchy 
substance.  It  was  also  shown  that  the  product  obtained  by  distilling  different 
varieties  of  bituminous  coal  at  a  low  heat  differs  very  considerably  in  its  cha- 
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racter,  according  to  the  kind  of  coal  it  is  obtained  from,  and  that  this  difference  is 
mainly  due  to  the  relative  proportions  of  oil  lighter  than  water  and  of  oil  heavier 
than  water.  In  the  case  of  the  oil  obtained  from  the  kind  of  coal  commonly  used 
as  fuel,  the  proportion  of  heavy  oil  is  so  large  that  the  product  closely  resembles 
the  coal-tar  of  gas-works  in  all  its  outward  characters,  although  the  oils  lighter 
than  water  which  it  contains  are  identical  with  those  contained  in  crude  paraffin 
oil,  as  it  is  usually  manufactured  from  particular  kinds  of  coal  and  other  bituminous 
minerals,  which  are  exceptional  in  so  far  as  they  yield  by  distillation  a  product 
containing  the  light  oils  in  much  larger  proportions  than  the  heavy  oils. 


On  Useful  Applications  of  Slag  from  Iron  Smelting.    By  Dr.  B.  H.  Paul. 

He  said  slag  was  of  a  nature  between  porcelain  and  glass.  Attempts  had  been 
made  to  cast  the  slag  into  blocks  as  it  issued  from  the  furnace,  to  be  afterwards 
used  as  artificial  stone,  but  all  attempts  of  this  kind  had  failed.  The  application 
proposed  with  slag  at  the  present  time  was  to  convert  it  into  bricks  for  building. 
This  was  done  by  a  simple  and  ingenious  contrivance.  A  gentleman  had  suc- 
ceeded in  blowing  the  slag  into  a  state  of  very  fine  division,  by  sending  steam  or 
air  into  it,  just  as  it  flowed  from  the  blast  furnace  in  the  liquid  state.  It  was  thus 
blown  into  a  substance  resembling  wool  in  appearance.  This  substance  was  taken 
and  ground  into  dust,  mixed  with  lime,  subjected  to  powerful  pressure,  and  made 
into  bricks,  of  which  he  exhibited  some  examples.  These  bricks  required  no  fire. 
After  being  pressed,  they  were  allowed  to  dry,  and  could  be  used  at  once,  the 
influence  of  the  atmosphere  producing  a  slow  kind  of  hardening.  It  was  also 
intended  to  use  the  powder  as  a  manure. 

On  the  Black  Stones  which  fell  from  the  Atmosphere  at  Birmingham  in  1858. 
By  Dr.  T.  L.  Phipsoh,  F.C.S.  Land. 
These  stones,  which  have  hitherto  been  regarded  as  aerolites,  fell  at  Birming- 
ham in  great  numbers  during  a  violent  storm  which  broke  over  that  town  in  the 
month  of  August  1858.  Several  of  these  stones  have  recently  been  forwarded  to 
me  by  Mr.  W.  B.  Beale,  in  order  that  I  might  submit  them  to  analysis.  They 
are  small,  angular,  and  black,  presenting  here  and  there  a  few  indications  of 
crystallization.  They  act  very  slightly  on  a  magnetic  needle,  but  the  action  is 
sensible.  They  give  a  lightisn-coloured  streak,  and  when  finely  pulverized  are 
partially  soluble  m  hydrochloric  acid.  The  analysis  which  I  have  made  of  them 
nas  proved  to  me  that  these  stones  are  not  aerolites,  but  small  fragments  of  basalt 
rock,  similar  to  that  which  exists  at  a  few  leagues  from  Birmingham,  near  the 
parish  of  Rowley.    They  have  given  me — 

Silica 4613 

Alumina 16*25 

Protoxide  of  iron 8-86 

Peroxide  of  iron    3*71 

Lime 11-25 

Magnesia   6*74 

Alkalies  (by  difference)   376 

Water    3-30 

100-00 
The  specific  gravity  of  these  stones  is  about  2*7 ;  they  ruse  with  some  difficulty 
on  the  edges  before  the  blowpipe ;  when  heated  quietly  in  a  platinum  crucible,  they 
emit  a  marked  odour  of  ozone.  It  is  evident  to  me  that  these  stones,  which  fell 
in  great  numbers  in  Ann-street  and  other  adjacent  streets  of  the  town  of  Bir- 
mingham, were  carried  there  by  a  waterspout ;  as  was  also  the  case,  doubtless,  with 
the  curious  fall  of  hay  which  I  observed  in  London  in  Jane  1861,  and  described 
in  the  Comptes  Bendus  of  the  Paris  Academy  of  Sciences,  and  the  remarkable  fall 
of  ironstone  which  occurred  in  August  1841  at  Iwan  in  Hungary.  The  sizes  of 
the  pieces  of  this  ironstone  which  fell  varied  from  that  of  a  gram  of  hemp-seed 
to  that  of  a  nut  The  black  stones  which  fell  in  Birmingham  are  about  the  size 
of  nuts,  to  judge  from  the  specimens  I  have  examined. 


Digitized  by 


Google 


38  REPORT— 1864. 

On  the  Medicinal  Mude  of  the  Isfand  of  Ischia,  Bay  of  Naples. 
By  Dr.  T.  L.  Phipson,  F.  C.S.  Loud. 

Two  specimens  of  these  muds  were  forwarded,  not  long  ago,  to  my  laboratory. 
Invalids  visiting  Ischia  plunge  their  arms,  legs,  or  entire  bodies  into  them,  for  various 
diseases,  more  particularly  for  scrofula  and  rheumatism.  One  of  the  bottles  con- 
taining these  muds  was  ticketed  Fango  di  Owrgitella,  the  other  Fango  del  AriUa, 
They  differ  very  much  in  appearance  and  in  smell,  though  they  are  essentially  the 
same  in  composition  and  properties,  being  formed  of  volcanic  or  felspathic  grains. 
The  whole  constitutes  a  volcanic  sand  rendered  muddy  by  water,  and  a  certain 
quantity  of  vegetable  delms.  The  grains  are  composed  of  lava,  green  felspar, 
ryacolite  in  beautiful  glassy  grains,  augite,  quartz,  mica,  here  and  there  a  few  grains 
of  marble,  &c. 

My  analysis  of  these  muds  gives  them  the  following  composition  :— 


Fango  di  GurgiieUa. 
Greenish  grey;    no  smell;  insipid; 
sandy,  with  little  mud.    Deposits  sul- 
phur on  a  plate  of  silver  in  twenty-four 


Fango  del  AriUa. 
Black;   smell  of   putrid  Algae  and 
dphuretted  hydrogen.    Gives  FbS  on 
paper   imbibed  with  acetate    of  lead, 


hours.  when  heated. 

Water  30O0     Water   4286 

Organic  matter 4-00  ,  Organic  matter 4*06 

Oxide  of  iron 1*40     Black  sulphide  of  iron 1*36 

Carbonate  of  lime    1*20  i  Oxide  of  iron    2O0 

Bromine  and  iodine none    ,  Carbonate  of  lime    2*60 

Sulphur traces  t  Bromine  and  iodine none 

Volcanic  sand  as  above  described  63*40  ,  Sulphur distinct  traces 

Volcanic  sand  as  above  described  47*14 


100*00 


100-00 


The  Italian  bottles  in  which  these  specimens  of  the  Ischia  muds  were  forwarded 
to  me,  though  corked  with  large  glass  stoppers,  do  not  close  hermetically ;  and  I  have 
no  doubt  that  the  water  of  these  muds,  in  its  natural  state,  is  strongly  impregnated 
with  sulphuretted  hydrogen,  which  has  almost  entirely  escaped  from  the  sample* 
during  the  journey.  The  black  colour  of  the  Fango  del  AriUa  is  owing  to  a  layer 
of  black  sulphideof  iron,  formed  by  the  action  of  sulphuretted  hydrogen  upon  the 
grains  of  green  felspar,  which  it  envelopes  completely.  When  the  mud  is  exposed 
to  the  air  for  some  time,  the  black  sulphide  is  gradually  oxidized,  and  the  grains 
assume  their  original  green  colour ;  in  this  manner  the  Fango  del  AriUa  becomes 
similar  to  the  Fango  d%  GuraiteUa. 

It  is  remarkable  that  sulphuretted  hvdrogen,  like  carbonic  and  sulphurous  acids, 
attacks  the  iron  of  the  felspar  rocks  m  preference  to  the  alkalies,  which  are  not 
attacked  at  all,  for  the  glassy  grains  of  ryacolite  have  undergone  no  decomposition 
whatever.  Diluted  hydrocliloric  acid  dissolves  this  black  sulphide  of  iron,  formed 
on  the  surface  of  the  green  grains,  with  evolution  of  sulphuretted  hydrogen  gas. 
No  iodine  or  bromine  was  detected  in  either  of  the  muds ;  but,  by  passing  a  mag- 
net through  some  of  the  AriUa  mud,  a  number  of  brilliant  black  grains,  which  were 
proved  to  be  magnetic  oxide  of  iron,  were  extracted  from  it.  The  water  separated 
by  filtration  from  the  sand,  and  merely  gave  indications  of  lime,  sulphuric  add,  and 
chlorine,  and  did  not  differ  from  ordinary  river- water  in  composition,  except  by  the 
presence  of  a  small  proportion  of  free  sulphuretted  hydrogen  gas,  which  in  that  of 
the  Fango  del  AriUa  only  amounted  to  .00^000ths,  but  I  believe  the  greater  por- 
tion of  this  gas  had  escaped  during  the  lourney. 

The  curious  custom  or  plunging  the  body  into  muds  of  this  kind,  as  a  means  of 
restoring  health,  is  not  confined  to  the  island  of  Ischia.  I  have  lately  found  that 
a  similar  custom  prevails*  in  the  neighbourhood  of  the  Salt  Lake,  Balta  Alba,  in 
the  Danubian  provinces ;  and  I  have  heard  that  the  same  practice  was  once  resorted 
to  in  the  south  of  England. 

The  beneficial  effects  that  are  said  to  follow  such  treatment  are  probably  owing 
as  much  to  the  cleansing  and  stimulating  effect  produced  by  the  friction  of  the  grains 
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of  sand  upon  the  skin,  as  to  the  pretence  of  sulphur  and  sulphuretted  hydrogen  in  ths 
muds.  

An  Account  of  Apparatus  and  Processes  for  the  Chemical  and  Photomctrical 

Testing  of  Illuminating  Gas.  By  Professor  W.  B.  Rogers. 
Professor  Rogers  stated  that  the  instruments  and  processes,  of  which  he  pro- 
posed to  give  a  short  account,  had  been  devised  and  employed  by  him  as  part  of 
the  system  of  gas  inspection  which  he  had  organised  for  the  State  of  Massachusetts, 
and  which  applied  to  the  mechanical  measurement  as  well  as  to  the  photometric 
and  chemical  testing  of  illuminating  gas. 

1.  The  entire  plan  comprises  the  primary  determination  of  the  cubic  foot, 
standard  measure,  and  its  convenient  adjustment  for  use.  in  gaugingthe  gaso«- 
meters  employed  in  meter-testing  in  different  parts  of  the  State.  This  differs 
chiefly  from  the  apparatus  in  use  in  Great  Britain  in  being  moveably  suspended, 
and  expelling  the  measured  volume  of  air  by  its  descent  in  a  tank,  the  final 
reading  on  the  gasometer  being  taken,  after  adjusting  to  zero  of  pressure,  by  a 
pressure-gauge  of  extreme  delicacy.  Figures  of  the  standard  apparatus  and  the 
pressure-gauge  were  exhibited  to  the  Section. 

2.  To  give  greater  facility  and  certainty  to  the  observations  on  the  registrar 
turn  of  meters,  two  contrivances  were  adopted,  the  one  intended  for  a  ready 
and  secure  adjustment  of  the  connexions  at  the  inlet  and  the  outlet  of  the  meter, 
and  the  other  for  indicating  the  temperature  and  the  pressure  of  the  air  or  gas  at 
these  points.  The  former  apparatus  consists  of  a  clamp  composed  of  two  metallic 
limbs,  hung  by  pivots  on  a  central  piece,  and  capable  of  being  fixed  at  any  required 
degree  of  opening  by  the  action  of  a  screw  passing  through  the  central  piece. 
When  thus  firmly  attached  to  the  narrow  or  wide  neck  of  the  meter,  as  the 
case  might  be,  the  clamp  is  used  as  a  gallows-screw,  by  having  a  second  screw 
working  within  the  screw  of  the  clamp-head  already  described,  which  is  made 
to  bear  upon  the  end  of  the  connecting  tube,  so  as  to  make  the  juncture  unfail- 
ingly tight. 

The  other  contrivance  to  be  applied  to  the  meter,  in  observing  its  registration, 
is  a  short  horizontal  connecting  tube,  whose  opening  at  one  end  is  in  a  flat  surface 
at  the  lower  side,  capable  of  being  secured  by  the  apparatus  just  described  upon 
the  inlet  or  outlet  of  the  meter.  Near  this  end  the  tube  enlarges  to  a  little  chamber, 
in  which  is  inserted  the  small  cylindrical  bulb  of  a  delicate  thermometer  and  one 
end  of  a  siphon-gauge,  so  as  to  enable  the  observer  to  read  the  temperature  of  the 
entering  and  issuing  air,  and  to  determine  its  pressure,  or  to  test  the  mater  for 
leakage.  On  the  outlet  side,  this  appendage  is  prolonged  by  a  short  rubber-tube, 
which  can  be  closed  by  a  clip  at  the  moment  of  completing  the  registration.  Ana 
the  outer  end  of  this  tube  is  furnished  with  a  disk-stopper,  which,  by  turning  more 
or  less,  varies  the  aperture  to  secure  the  proper  rate  of  transit  of  the  air  or  gas. 

8.  For  the  chemical  testing  of  gas,  Professor  Rogers  devised  a  form  of  simple 
eudiometer,  which  has  been  found  to  answer  the  purpose  better  than  those  usually 
employed  in  gas  inspection,  both  on  the  ground  of  convenience  and  accuracy.  It 
consists  of  a  tube  with  a  cylindrical  enlargement  at  the  closed  end,  the  tube  being 
graduated  to  y^ths  and  tenths  of  xhrths  of  the  entire  capacity.  This  at  its  open 
end  is  fitted  with  a  hollow  stopper  accurately  ground,  and  intended  to  hold  the 
several  liquid  absorbents  used  in  tne  successive  experiments.  The  entire  tube,  with 
enlargement,  is  enclosed  in  a  water-ease,  consisting  of  a  slender  cylindrical  vessel  of 
glass  filled  with  water  at  the  temperature  of  the  room,  the  open  mouth  of  the  tube 
'rejecting  slightly  from  the  cork-stopper  of  the  case.  Through  the  great  specific 
teat  of  water,  it  is  found  that  the  temperature  of  the  gas,  while  submitted  to 
successive  testings,  is  almost  completely  protected  from  the  effect  of  the  necessary 
handling  of  the  apparatus. 

With  this  eudiometer  it  is  quite  easy  to  determine,  first,  the  percentage  of 
carbonic  acid  in  the  gas,  then  the  illuminating  hydrocarbons,  and  then  the 
oxygen  and  the  carbonic  oxide,  by  introducing  in  the  hollow  stopper  the  appro- 
priate reagents.  The  hydrogen  and  light  carburetted  hydrogen  may  be  sub- 
sequently determined  by  explosion  of  the  residue  with  oxygen,  in  an  apparatus 
consistinf  mainly  of  two  glass  tubes,  united  below  by  a  long  loop  of  rnbber-tn^e, 
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one  of  the  glass  tubes  which  is  fixed  serving  as  the  chamber  for  explosion  and 
measurement;  and  the  other  moveable  up  and  down  on  the  vertical  frame  serving 
to  adjust  the  level  of  mercury  before  and  after  the  experiment,  and  also  to  bring 
the  gas,  after  explosion,  into  contact  with  potassa  for  the  removal  of  carbonic  acid. 

4.  For  determining  the  amount  of  sulphur  present  in  gas,  use  is  made  of  the 
ordinary  process  of  slow  combustion  under  a  funnel-tube  connected  with  a  Liebig 
condenser;  but  an  improved  arrangement  is  adopted,  by  which  a  supply  of  am- 
monia is  introduced,  at  some  distance  above  the  flame,  where  it  is  free  from  the  danger 
of  combustion,  and,  combining  with  the  sulphur  products  of  the  combustion,  secures 
their  retention  in  the  collected  liquid.  This  is  effected  by  causing  the  stream  of 
water  which  supplies  the  condenser  to  draw  a  small  amount  of  air  by  aspiration 
into  the  descending  feed-pipe.  This  air,  collected  in  a  separate  vessel,  or  in  the 
enlarged  head  of  the  condenser,  is,  by  its  own  compressure,  driven  through  a  small 
bottle  containing  dilute  ammonia,  and  thence  delivered  by  a  slender  tube  into  the 
neck  of  the  condensing  tube  some  inches  above  the  gas-flame.  This  apparatus,  as 
well  as  the  improved  eudiometer,  besides  their  value  in  the  ordinary  routine  of 
gas  inspection,  may*  it  is  thought,  be  of  use  in  various  laboratory  experiments. 

5.  The  great  difficulty  of  determining  the  illuminating  power  of  gas  depends,  as 
all  know,  on  the  want  of  a  reliable  and  uniform  standard  of  light  to  which  to 
refer.  Tne  uncertainty  of  the  ordinary  photometric  determinations,  by  the  use  of 
the  standard  candle,  resulting  from  the  unavoidable  variability  of  the  candle,  is 
further  increased  by  the  fact,  mat  the  unit  is  so  small  that  the  observer  is  confined 
to  the  part  of  the  scale  where  a  very  slight  change  in  the  position  of  the  disk 
makes  a  great  difference  in  the  reading.  To  secure  a  more  uniform  light,  and  a 
larger  unit  of  comparison,  Professor  Rogers  has  used  a  kerosene  lamp  with  a  fiat 
flame,  limited  at  the  sides  and  top  by  a  strin  of  platinum  foil.  This  he  found 
capable  of  affording  a  very  uniform  disk  of  light  equal  to  about  1\  candles.  The 
lamp  is  supported  in  a  balance  of  peculiar  construction,  enabling  the  observer  to 
mark  exactly  the  rate  at  which  the  oil  is  consumed  in  each  stage  of  the  experi- 
ment, and  to  make  such  corrections  as  are  needed  on  this  account.  Although  far 
from  affording  a  perfect  standard,  this  arrangement  promises  much  more  satis- 
factory results  than  the  ordinary  method  of  observation. 

Neither  of  the  chemical  processes  referred  to  were  put  forward  as  replacing  the 
refined  and  exact  methods  of  gaseous  analysis  with  which  chemists  are  familiar. 
They  have  been  found  convenient  for  the  purposes  of  ordinary  gas  inspection,  and 
are  of  such  accuracy  as  not  only  to  serve  this  object,  but  to  prove  useful  in  the 
laboratory  assays  where  the  highest  degree  of  exactness  is  not  demanded. 

In  conclusion,  Professor  Rogers  made  a  brief  reference  to  his  experiments  on  the 
influence  exerted  by  the  presence  of  carbonic  acid  in  gas  on  its  illuminating  power* 
He  found  that  even  the  small  amount  of  this  impurity,  which  in  some  manufac- 
tories is  allowed  to  remain  in  the  gas,  produces  a  sensible  diminution  of  the  light 
The  effect  varies  with  the  quality  of  the  illuminating  gas,  and  was  found  to  range 
from  three  to  nearly  five  per  cent,  of  the  illuminating  power  for  each  per  cent* 
of  carbonic  acid  present  in  the  mixture.  In  a  series  of  experiments  with  gas 
successively  mingled  with  larger  and  larger  quantities  of  carbonic  acid,  it  was 
found  that  58  per  cent,  of  carbonic  acid,  although  it  did  not  prevent  combustion, 
rendered  the  flame  so  dim  as  to  be  inappreciable  on  the  photometric  screen. 

On  an  Invention  by  Mr.  Cornelius,  of  Philadelphia,  for  Lighting  Gas  by 
Electricity.    By  Professor  W.  B.  Rogers. 

The  electrical  apparatus  was  attached  to  a  common  gas-burner.  It  was  an  ap- 
plication of  the  principle  of  frictional  electricity  (the  apparatus  being  a  modified 
form  of  electropnorus),  and,  on  the  removal  of  a  stopper  of  vulcanite,  the  friction 
generated  an  electric  charge,  and  the  gas  was  instantly  ignited.  It  could  be  ar- 
ranged so  as  at  the  same  instant  to  light  the  whole  of  tne  Dinners  in  a  room. 

Contributions  towards  the  Foundation  of  Quantitative  Photography. 
By  Professor  Roscoe,  B.A.,  Ph.D.,  F.B.S.,  F.C.S. 
Our  knowledge  of  the  photographic  processes  has,  as  yet,  attained  only  the  quali- 
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tative  stage ;  and  the  author  communicated  the  results  of  experiments  (carried  out 
in  his  laboratory  by  Mr.  A.  McDougall,  B.Sc.)  instituted  for  the  purpose  of  estab- 
lishing facts  upon  which  a  quantitative  photography  might  be  founded,  the  method 
being  based  upon  the  experimental  law,  discovered  by  Professor  Bunsen  and  himself, 
to  the  effect  that  a  constant  product  of  the  intensities  of  the  acting  light  into  the 
times  of  exposure  always  corresponded  to  a  constant  tint  on  the  photographic  paper. 
Hence,  if  several  differently  sensitive  prepared  papers  are  exposed  to  a  constant 
light  for  varying  periods  of  time,  until  they  all  exhibit  the  same  degree  of  tint,  the 
reciprocals  of  these  times  of  exposure  represent  the  relative  sensitiveness  of  the 
papers.  By  the  help  of  the  pendulum-photometer,  the  times  during  which  the 
papers  had  been  exposed  were  ascertained,  and  the  degree  of  tint  attained  was  read 
off  by  the  soda  light.  Tables  were  constructed  showing  the  variation  in  the  sensi- 
tiveness produced  by  increasing  the  strength  of  the  solution  of  salts  employed,  and 
curves  drawn  representing  this  relation.  The  salts  used  were  chloride  of  sodium, 
chloride  of  potassium,  chloride  of  ammonium,  and  bromide  of  potassium.  The 
next  point  ascertained  was  the  fact  that  the  sensitiveness  of  the  paper  did  not  vary 
with  variation  of  the  base  with  which  the  chlorine  or  bromine  was  combined.  The 
third  portion  of  the  experiments  referred  to  the  comparison  of  the  relative  sensi- 
tiveness of  the  chloride,  bromide,  and  iodide,  and  mixtures  of  these. 

Description  of  a  Chemical  Photometer  for  Meteorological  Observation. 
By  Professor  Roscob,  B.A.,  Ph.D.,  F.R.S.,  F.C.S. 
The  author  exhibited  and  described  a  modification  of  the  pendulum  chemical 
photometer,  by  means  of  which  the  meteorological  registration  of  the  chemical 
action  of  light  may  be  accurately  and  easily  earned  on.  No  less  than  forty  curves 
of  the  daily  chemical  intensity  at  Manchester,  in  the  year  1863-64,  have  thus  been 
made.  The  author  believes  tnat  the  method  is  now  so  simple  that  such  a  series  of 
determinations  may  be  carried  on  at  any  meteorological  observatory. 

Note  on  the  Existence  of  Lithium,  Strontium,  and  Copper  in  the  Bath  Waters. 
By  Professor  Roscoe,  B.A.,  Ph.D.,  F.M.S.,  F.C.S. 
At  the  request  of  Sir  Charles  Lyell,  the  author  undertook  the  examination  of  the 
residue  obtained  by  the  evaporation  of  the  Bath  waters  (Kind's  Bath  spring)  by 
spectrum-analysis.  No  trace  of  barium  was  found ;  but  strontium  was  present  in 
quantities  sufficiently  large  to  enable  it  to  be  easily  detected.  The  portion  of  the 
deposit  soluble  in  dilute  hydrochloric  acid  was  freed  from  alkaline  earths  by  several 
precipitations  with  carbonate  and  oxalate  of  ammonia,  and  in  this  precipitate 
strontium  was  again  detected.  The  magnesium  was  next  separated  by  ignition  of 
the  mixed  chlorides  with  oxide  of  mercury ;  and,  on  examining  the  portions  of  the 
residue  soluble  in  water,  the  red  lithium  line  was  plainly  visible.  In  salts  derived 
from  twenty  gallons  of  water  the  author  was  still  unable  to  detect  the  smallest 
traces  of  either  rubidium  or  ccesium.  In  the  course  of  both  analyses  the  presence 
of  copper  was  detected.  

On  some  probable  New  Sources  of  Thallium.  By  W.  L.  Scott. 
Some  time  back,  during  the  examination  of  a  fine  but  highly  ferruginous  sand, 
obtained  from  the  neighbourhood  of  Whitby,  it  struck  the  author  as  remarkable 
that  a  certain  precipitate,  which  he  knew  to  be  entirely  free  from  both  barium  and 
copper,  should  tint  a  hydrogen  flame  green.  On  going  into  the  matter  somewhat 
more  carefully,  he  found  that  this  precipitate  exhibited  the  thallic  spectrum  very 
distinctly.  From  this  he  was  led  to  examine  other  sands;  amongst  them,  those 
from  Alum  Bay,  Isle  of  Wight,  and  some  others.  The  sands  containing  the  thal- 
lium are  the  rock-sands;  the  sea-shore  sand,  as  a  rule,  contains  no  thallium. 
Many  of  the  deeply  coloured  clays  which  alternate  with  the  sands  at  Alum  Bay 
also  give  indications,  more  or  less  marked,  of  containing  thallium. 

On  Copper -smelting.     By  P.  Spence,  F.C.S. 
The  author  said  he  had  for  some  years  directed  his  attention  to  this  subject,  and 
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his  aim  had  been  to  erect  works  on  sound  chemical  principles.  The  first  furnace 
he  erected  was  successful  in  calcining  the  small  ores  with  a  small  expenditure  of 
fuel  and  labour,  with  elimination  of  all  the  sulphur  from  the  ores  if  that  was  re- 
quired ;  and  it  enabled  him  to  send  all  the  sulphur  so  eliminated  into  the  vitriol- 
chambers  as  sulphurous-acid  gas.  Very  soon  afterwards  he  erected  additional 
furnaces,  and  all  the  sulphuric  acid  made  at  his  works  since  the  end  of  1861  had 
been  made  from  these  small  ores  by  similar  furnaces.  The  amount  of  sulphur 
wasted  in  copper-smelting,  and  which  could  be  economized  for  the  use  of  such 
calcining  furnaces  as  he  had  erected,  was  something  enormous.  It  had  been 
estimated  at  70,000  tons  per  annum,  which  at  the  present  time  would  be  worth 
455,000£  A  more  recent  improvement,  and  which  he  has  now  in  successful  ope- 
ration, is  the  combining  of  these  calcining  furnaces  with  the  ordinary  copper-smelt- 
ing furnace,  in  such  a  manner  that  the  flame  of  the  smelting'  furnace,  instead  of 
passing  directly  to  the  stack  or  chimney,  is  made  to  pass  under  the  calciner,  and 
affords  sufficient  heat  to  effect  the  calcination  of  the  ore  required  by  the  smelter  j 
thus  at  once  saving  30  to  33  per  cent,  of  all  the  fuel  required  for  copper-smelting, 
that  being  about  the  proportion  required  by  the  calcination  part  of  the  process. 
Another  advantage  of  this  mode  is  that  the  calciner  is  so  placed  that  when  a 
charge  of  ore  is  required  for  the  smelter,  it  is  at  once  passed  in  a  red-hot  condition 
by  a  shoot  from  the  calciner  directly  on  to  the  bed  of  the  smelter.  In  the  present 
mode  of  manufacture,  the  ore  is  dropped  out  of  the  calciner  into  a  cave  under  it, 
and  is  there  dredged  with  water  until  completely  damp,  and  by  barrows  is  then 
removed,  and  in  this  wet  condition  is  thrown  into  the  highly  heated  smelting  fur- 
nace. The  saving  of  fuel,  labour,  destruction  of  furnaces,  ana  nuisance  from  escap- 
ing gases  must  be  very  evident. 

On  the  Precipitation  of  Aluminous  Silicates  ffom  Solution,     By  Dr.  Stjlltt ak, 

On  the  Colouring  of  Agates.  By  Professor  Tenwant,  F.G.S. 
Some  details  were  given  respecting  the  structure  of  agate,  and  the  artifices  re- 
sorted to  by  the  workmen  of  Oberstein  in  colouring  the  agate  ornaments  manu- 
factured at  that  place  and  distributed  over  Europe.  A  large  number  of  specimens 
were  exhibited,  not  only  of  ornaments,  but  of  the  stones,  both  cut  and  uncut,  the 
former  well  adapted  to  show  the  structure.  The  black  colour  is  produced  by 
steeping  the  specimens  in  oil,  and  then  blackening  them  by  the  action  of  sulphuric 
acid. 


On  the  Rational  Formula  of  Rosaniline.     By  J.  Alfred  Wanxxyit. 

According  toHoimann,  the  empirical  formula  for  anhydrous  rosaniline  is  CwHltNa: 
the  salts  being  C^ H19  Ns,  XII  and  C2„  H,,  N},3XH,  whilst  the  base  on  being  liberated 
from  one  of  its  salts  takes  the  form  C^  Hl9  N3,  II,  O. 

It  will  be  apparent  that  anhydrous  rosaniline  is  just  equal  to  a  base  consisting  of 
two  atoms  of  toluyl  and  one  of  phenyl  along  with  three  atoms  of  nitrogen, 

c20h19n>nJc;h; 

(CeH, 

This  manner  of  constructing  the  formula  of  rosaniline,  which  appeats  to  be  adopted 
by  some  chemists,  derives  a  remarkable  confirmation  from  the  circumstance  dis- 
covered by  Hofinann,  that  it  is  reauisite  to  employ  a  mixture  of  toluidine  and 
aniline  in  the  manufacture  of  rosaniline,  neither  toluidine  nor  aniline  alone  being 
capable  of  yielding  the  dye. 

xsTotwithstanding  this  capital  fact,  it  is  quite  certain  that  rosaniline  is  not 

(C7HT 
N.JaiL 

In  several  reactions  rosaniline  displays  three  atoms  of  easily  replaceable  hydrogen. 

Digitized  by  CjOOQIC 


TRANSACTIONS  OF  THE  8ECTION8.  43 

Thus,  in  the  famous  process  for  producing  aniline  blue  three  atoms  of  phenyl  are 
changed  against  three  atoms  of  hydrogen, 

C20  Hl9  N.+8C,  H5  H2  N=C20  Hlfl  (3Cfl  Hs)  N.+8H,  N.* 

Hofmann's  beautiful  research  relating  to  this  transformation  of  aniline  red  into 
aniline  blue  leaves  no  doubt  that  three  atoms  of  hydrogen  are  concerned. 

Again,  the  iodides  of  the  alcohol  radicals  react  upon  rosaniline,  producing 
ethylated  bases.  Hofmann  has  not  yet  published  his  research  on  "  Ethyl-rosa- 
niline,"  but,  judging  from  the  quantity  of  iodide  of  ethyl  actually  destroyed  in  the 
operation,  there  can  be  little  doubt  that  substitution  goes  on  to  the  length  of  three 
atoms. 

In  order  to  judge  whether  this  action  upon  the  "  hydrogen  atoms  "  in  rosaniline 
must  be  looked  upon  as  a  very  close  representation  of  the  action  upon  the  hydrogen 
atoms  in  common  ammonia,  I  have  inquired  whether  Carey  Lea's  method  was  ap- 
plicable to  rosaniline. 

Carey  Lea,  as  is  well  known,  has  shown  that  nitrate  of  ethyl  occupies  a  place 
among  the  very  few  ethers  capable  of  forming  ethylated  ammonias  by  reaction  upon 
ammonia.  I  have  recently  succeeded  in  obtaining  ethylated  rosaniline  by  the  action 
of  nitrate  of  ethyl  upon  rosaniline. 

From  all  this  it  results  that  the  rational  formula  of  rosaniline  must  display  three 
atoms  of  hydrogen  in  association  with  nitrogen. 

A  consideration  of  the  entire  case  leads  me  to  propose  the  following  formula : — 

Type. 


fNHC6H,  (H 

Jnhc,h5        cJh 

Lh  Ih 


I  here  write  rosaniline  on  the  "  ethylene  "  type,  replacing  three  atoms  of  typical 
hydrogen  by  three  atoms  of  phenylamicL 

Just  as  ethylene  tends  to  take  up  the  representatives  of  two  atoms  of  hydrogen, 
and  thereby  passes  into  a  body  of  the  "hydride  of  ethyl"  type,  so  rosaniline  tends 
to  take  up  two  atoms  of  hydrogen,  thereby  becoming  a  representative  of  hydride,  of 
ethyl 


C,-   g+H9«Ca^ 

IH 


H 
H 
H 
H 


Rosaniline.  Leucaniline. 

(NHC6H5 
fNHC.H,  NflC6H5 

!™~  "  NHC6H> 

H 
H 
H 


c»||hc:h;+^*^ 


The  three  atoms  of  hydrogen  in  union  with  the  three  atoms  of  nitrogen  are,  of  course, 
easily  replaceable. 

The  fourth  atom  of  hydrogen,  being  in  direct  association  with  carbon,  is  not  easily 
replaceable. 

The  power  that  nitrogen  has  of  being  either  three  or  five  atomic  is,  of  course,  the 
explanation  of  the  mono-acid  and  tri-acid  salts.  There  should -be  likewise  bi-acid 
salts. 

*  The  first  suggestion  of  the  kind  of  change  which  takes  place  when  aniline  red  becomes 
aniline  blue  wa*,x  believe,  due  to  me.  In  the  winter  of  1862-68  I  explained  it  by  saying 
that  aniline  red  lost  hydropm  and  gained  phenyl ;  supporting  my  view  by  adducing  the 
fact  that  the  red  gave  more  than  its  weight  of  blue  while  ammonia  was  evolved. 
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Quite  in  accordance  with  the  formula  is  the  fact  that  distillation  with  potash 
gives  much  aniline  and  a  residue  of  carbon. 

)NHC6  H5  i  q„ 

NHC;h;+II»0=^  jgHCiHI+2NCiHT 

The  group  (0" 

Ca  JNHCeHfi 

would,  on  maltreatment,  be  very  likely  to  carbonize. 

A  reaction  which  may  be  predicted  is  this.  Careful  treatment  with  alkali  may 
be  expected  to  give  aniline  and  glycolic  acid. 

Note  on  the  Probable  Constitution  of  Kolbe  and  Schmitfs  Colouring  Matter 

obtained  by  acting  upon  Carbolic  Acid  with  Oxalic  and  Sulphuric  Acids. 

By  J.  Alfbbd  Wakkltk. 

The  production  of  a  colouring-matter  by  the  action  of  oxalic  acid  upon  phenyl- 
alcohol  in  presence  of  sulphuric  acid  is  a  very  remarkable  thing.  As  yet  no  attempt 
has  been  made  to  give  any  explanation  of  the  changes  which  take  place  during  this 
process,  and  yet  considerable  quantities  of  a  dye-stun  are  now  being  made  in  France 
in  this  manner. 

The  following  hypothesis  may  be  offered  to  connect  together  the  facts  as  they  are 
at  present  known. 

Kolbe  and  Schmitt  give  C0  H4  O  as  the  result  of  their  analysis,  state  of  conden- 
sation being  unknown. 

(0,11,0 

C20Hl6O4=cJ£g$ 

(HO 

The  probable  reaction  in  Kolbe  and  Schmitt's  process  is  between  carbonic  oxide 
and  phenyl-alcohol,  thus : — 

(CeH.0 

CaOa+3C6H6HO=Ca  ^Hag+H'0 

(rib  a 

The  colouring-matter  is  thus  an  "  ethylene."  Kolbe  and  Schmitt  have  observed 
that  it  is  decolorized  by  means  of  nascent  hydrogen.  Explanation: — The  ethylene 
becomes  a  hydride  of  ethyl. 

As  might  have  been  expected,  it  is  a  weak  acid. 

The  obtaining  of  a  blue  dye  from  it  by  the  action  of  aniline  may  possibly  be  by 
this  equation: — 

c    \C6H50    +    H.C.H.N    ~    \ceH6CeH5N    +    H^O 
COCflH60  H.C.^N^jtfHCHN  ^0 


On  a  curious  Example  of  Etherification.    By  J.  Alfred  Wanxlyn. 
Some  years  ago  Frankland  showed  that  iodide  of  ethyl  and  water  vield  hydriodic 
acid  and  ether,  on  being  exposed  to  the  action  of  a  temperature  of  150°  C.  under 
pressure: 

2Ca  H5 1+Ha  0= (0,  H9)a  0+2HI. 

I  have  recently  observed  a  somewhat  similar  reaction  which,  however,  takes  place 
at  temperatures  so  low  as  100°  C. 

When  rosaniline,  iodide  of  ethyl,  and  alcohol  are  heated  together  to  100°  C.  for 
about  twelve  hours,  there  is  formed,  in  addition  to  the  iodide  of  ethyl-rosaniline,  a 
quantity  of  common  ether.  The  production  of  this  ether  may  be  explained  as 
follows : — 


Digitized  by 


Google 


TRANSACTIONS  OP  THE  SECTIONS.  45 

The  three  atoms  of  hydriodic  acid  resulting  from  reaction  between  three  atoms 
of  iodide  of  ethyl  and  one  atom  of  rosaniline  are  thus  appropriated;  one  atom  goes 
to  saturate  the  ethyl-rosaniline,  and  the  remaining  two  react  upon  the  alcohol : 

2m+2CaH60=2HI+HaO+(CaHtf)20. 

Or  we  may  suppose  that  the  production  of  ether  takes  place  quite  directly ; 

CaH5I+CaHflO=HI+(CaH5)aO. 

Whichever  way  we  regard  the  reaction,  the  fact  is  deserving  of  attention.  Rea- 
soning upon  it,  we  should  be  led  to  expect  the  production  of  ether  in  the  process 
for  the  preparation  of  the  ethylated  ammonias!  t.  e.  when  we  heat  iodide  of  ethyl 
with  alcoholic  solution  of  ammonia.  Common  ether  is  likewise  to  be  looked  for  in 
the  preparation  of  various  compound  ethers  by  digesting  different  salts  with  iodide 
of  ethyl  and  alcohol. 

I  am  informed  that  this  formation  of  ether  as  a  by-product  in  the  manufacture 
of  ethylated  rosaniline  has  also  been  noticed  by  Continental  manufacturers. 

On  Isomorphism.    By  Dr.  Williamson. 


GEOLOGY. 


Address  by  John  Phillips,  M.A.,  LL.D.,  F.R.S.,  F.G.8.,  Professor  of  Geology 

in  the  University  of  Oxford,  President  of  the  Section. 
The  age  of  geological  discovery  is  by  many  persons  thought  to  have  passed  away 
with  Mutton  and  Werner,  Humboldt  and  Von  Buch,  Smith  and  Cuvier,  Cony- 
beare  and  Buckland,  Forbes  and  De  la  Beche ;  and  they  regard  as  almost  final  the 
honoured  researches  of  Sedgwick  and  Murchison,  and  Lyell.  Yet  in  this  very 
district,  the  most  carefully  examined  perhaps  of  all  the  richly  fossiliferous  tracts 
of  England,  our  friend  Mr.  C.  Moore  is  finding  a  multitude  of  interesting  forms  of 
life  of  the  later  triassic  age?  and  is  thus  enriching  in  an  unexpected  manner  the 
catalogue  of  fossils  in  Britain.  Nor  is  the  practical  application  of  our  science  less 
actively  exercised.  In  this  very  district  Mr.  Sanders  has  just  completed  that  ad- 
mirable Survey  of^the  strata  on  the  large  scale  of  4  inches  to  a  mile,  and  showing 
every  field,  whichls  suspended  before  you.  Sir  R.  Murchison  has  informed  us  of 
the  further  proof  of  the  extension  of  coal  under  the  Permians  of  Nottinghamshire ; 
and  at  this  very  Meeting  we  receive  through  the  same  channel,  from  Mr.  M'Kenzie, 
1  the  news  of  the  finding  of  an  additional  bed  of  coal  in  Australia,  thirty  miles  from 
any  former  known  .site  of  coal,  the  bed  being  38  feet  thick  and  of  good  quality. 

Nothing  is  better  settled  than  the  series  of  great  events  in  our  geological  history ; 
yet  even  now  we  are  rejoicing  over  the  large  addition  made  to  this  history  by  the 
discovery  of  the  richly  fossiliferous  beds  of  St.  Cassian  and  Kossen,  by  which  the 
triassic  uuna  is  enlarged,  and  the  means  of  comparing  Palaeozoic  and  Mesozoic  life 
augmented  by  some  hundreds  of  forms,  including  some  genera  of  the  older,  and 
others  of  the  newer  systems.    The  Director  of  the  National  Survey  has  decided  to 

Sive  to  these  strata  in  England  and  Wales  a  distinct  colour  on  his  map  and  a 
efinite  name. 

But  a  few  years  since,  the  varied  strata  of  marine  and  freshwater  origin  above 
the  chalk  were  carelessly,  if  not  contemptuously,  classed  as  ' superficial  deposits;1 
now  they  have  acquired  a  large  and  regular  history,  embracing  a  great  succession 
of  organic  life,  in  the  sea  and  on  the  land,  which  is  appropriately  crowned  by  the 
works  of  intelligent  man.  Not  long  since,  the  '  diluvium '  or  'drift '  was  merely 
an  ill-understood  basis  for  ill-considered  speculation :  now  we  have  classified  its 
parts;  have  begun  to  survey  the  movements  of  land  and  sea  which  preceded  and 
accompanied  these  latest  superficial  accumulations;  and  have  even  ventured  to 
apply  to  them  measures  of  time,  in  a  continuous  chronology. 
The  new  problems  opened  by  these  researches,  the  inferences  to  which  they 
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lead,  and  the  speculations  which  they  suggest,  require  only  to  be  named.  How 
to  explain  the  all  but  universal  glaciation  of  the  mountain  regions  of  Europe — 
once,  or  perhaps  twice,  since  the  era  of  the  Crag ;  how  to  trace  the  course  and 
limits  or  those  gelid  waters  which  since  that  era  rose  to  half  the  height  of 
Helvellyn  and  Snowdon ;  how  to  account  for  the  changes  of  physical  geography 
which  allowed  Hippopotami  to  be  buried  in  the  sediments  of  a  Yorkshire  river, 
troops  of  Mammoths  to  crowd  the  Cotswold  Hills,  and  the  mingled  remains  of 
Reindeer  and  Man  to  fill  the  caverns  of  the  South  of  France— these  and  many 
more  quest-'ons  of  equal  importance  occupy  the  attention  of  geologists,  and  give  a 
special  interest  to  the  later  geological  periods. 

In  each  of  these  cases,  and  in  all  which  come  before  geologists  for  interpretation, 
there  is  one  general  rule : — we  compare  always  the  ancient  phenomena  with  the 
most  similar  effects  we  can  find  of  forces  now  in  action. 

As  in  existing  nature  the  amount  of  effect  produced  by  known  causes  varies 
with  the  conditions  of  each  case — as  the  sun's  effect  varies  from  hour  to  hour,  from 
day  to  night,  from  summer  to  winter,  and  from  year  to  year — as  the  force  of 
moving  water  is  greater  or  less  according1  to  the  slope  of  the  ground,  and  the 
sea's  movement  is  modified  bv  the  age  of  the  moon  and  the  position  of  land — 
so  in  earlier  nature  the  combinations  of  phenomena  varied,  and  the  measures  of 
effect  were  modified  accordingly.  In  another  point  of  view  the  aspect  of  nature  is 
found  to  be  variable,  and  subject  to  cycles  of  change,  periods  of  greater  and  less 
effect  of  particular  forces  which  in  their  own  nature  are  constant.  The  distance  of 
the  earth  from  the  sun  is  not  constant,  the  form  of  its  orbit  is  not  constant,  it  was 
not  always  nor  will  always  be  nearer  to  the  sun  in  winter  than  in  summer.  From 
these  varied  conditions,  which  are  measured  by  long  astronomical  periods,  cycles  of 
greater  and  less  heating  effect  on  the  earth  in  general,  and  on  parts  of  it  in  parti- 
cular, arise ;  so  that  speculations  as  to  the  causes  of  the  differences  of  climate  during 
geological  periods  are  entirely  incomplete  if  we  leave  out  of  view  these  real  and 
definite  sources  of  terrestrial  vicissitude.  Whether  they  are  sufficient,  and  justly 
applicable  to  the  facts  established  in  geology,  is  a  proper  subject  of  deliberate 
inquiry. 

Among  the  facts  put  in  evidence  by  geology  regarding  the  former  condition  of 
the  land  and  sea,  none  are  so  convincing  of  great  change  and  systematic  diversity  as 
the  remains  of  plants  and  animals.  By  appeals  to  these  innumerable  witnesses, 
conclusions  of  much  importance  are  maintained,  touching  the  greater  warmth  of  the 
carboniferous  land,  and  the  colder  climate  of  the  later  ctenozoic  seas.  By  the  same 
testimony,  it  appears  that  over  every  part  of  the  earth's  surface,  in  every  class  of 
organic  me,  the  whole  series  of  created  forms  has  been  changed  many  times. 

Have  we  measured  these  changes  of  climate,  and  assigned  their  true  physical 
causes  P  Have  we  determined  the  law  of  the  successive  variations  of  life,  and  de- 
clared the  phvsiological  principles  on  which  the  differences  depend P  No!  the 
variations  of  climate  must  be  further  investigated,  the  limits  or  specific  diversity 
more  surely  defined,  before  we  can  ^ive  clear  answers  to  these  critical  questions. 

Late  researches,  partly  archaeological  and  partly  geological,  both  in  England  and 
France,  have  been  neld  to  prove  the  contemporaneity  of  Man  and  the  Mammoth  in 
the  northern  zones  of  the  world.  Have  we,  then,  been  too  confident  in  our  belief  that 
the  human  period  was  long  posterior  to,  and  strongly  marked  off  from,  that  of  the 
Cavern  Bear  and  the  woolly  Khinoceros  P  Did  the  races  of  Hyaena  and  Hippopo- 
tamus remain  inhabitants  of  Europe  till  a  comparatively  modern  epoch,  or  was  Man 
in  possession  of  the  earth  in  times  far  earlier  than  history  and  tradition  allow  P 

The  prevalent  opinion  seems  to  be,  that  as  variations  of  the  forms  of  life  are  ex- 
tremely slow  in  existing  nature,  for  everyr  case  of  considerable  change  in  the  pre- 
dominant types  of  ancient  plants  and  animals,  very  long  intervals  of  time  must  be 
allowed  to  have  elapsed.  If  in  some  thousands  of  years  of  human  experience  no 
very  material  change  nas  happened  in  our  wild  plants  or  wild  animals,  or  in  cultivated 
grams,  or  domestic  birds  and  quadrupeds,  it  is  evident  that  no  considerable  changes 
of  this  kind  can  arise  from  such  causes  as  are  now  in  action  without  the  aid  of 
periods  of  time  not  contemplated  in  our  chronology.  Estimated  in  this  wav,  the 
antiquity  of  the  earth  grows  to  be  inconceivable — not  to  be  counted  by  centuries,  or 
myriads  of  years — not  to  be  really  compassed  by  the  understanding  of  men,  whose 
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individual  age  is  less  than  a  century,  and  whose  histories  and  traditions^  however 
freely  rendered,  fall  short  of  a  hundred  centuries.  The  whole  human  period,  as  we 
have  been  accustomed  to  view  it,  is  hut  a  unit  in  the  vast  sum  of  elapsed  time : 
yet  in  all  those  innumerable  ages  the  same  forces  were  seated  in  the  same  particles 
of  matter ;  the  same  laws  of  combination  prevailed  in  inorganic  and  in  living 
bodies  ;  the  same  general  influences  resided  on  the  surfaces  or  governed  the  masses 
of  the  planets,  in  tneir  ever-changing  paths  round  the  sun. 

All  natural  effects  are  performed  m  time,  and  when  the  agency  is  uniform,  are 
in  proportion  to  the  time.  And  though  the  agency  be  not  uniform,  if  the  law  of 
its  variation  be  known,  the  time  consumed  in  producing  a  given  effect  can  be 
determined  by  calculation.  Geological  phenomena  of  every  order  can  be  expressed 
in  terms  of  magnitude,  as  the  uplifting  of  mountains,  the  deposition  of  strata,  the 
numerical  changes  of  the  forms  of  life.  The  time  required  to  produce  these  effects 
can  be  calculated  if  we  know  at  what  rate  in  time,  whether  uniform  or  not,  they 
were  produced  :  if  we  know,  not  the  true  rate,  but  the  limits  within  which  it  must 
have  operated,  the  result  of  the  calculation  will  have  a  corresponding  uncertainty ; 
if  we  have  no  knowledge  of  the  rate,  calculations  are  out  of  the  question. 

In  applying  this  general  view  to  the  history  of  the  earth,  philosophers  of  emi- 
nence m  physical  science  have  employed  different  considerations  and  obtained  a 
variety  of  results.  The  conclusions  of  two  eminent  mathematicians  which  have 
lately  appeared  may  be  cited  with  advantage. 

A  careful  computation  by  Professor  W.  Thomson,  on  selected  data,  which  deter- 
mine the  rate  of  cooling  of  earthy  masses,  assigns  08,000,000  years  for  the  whole 
period  of  the  cooling  of  the  earth's  crust  from  a  state  of  fusion  to  its  present  con- 
dition ;  so  that,  in  his  judgment,  within  one  hundred  millions  of  years  all  our 
speculations  regarding  tne  solid  earth  must  be  limited*. 

On  the  other  hand,  Professor  Haughton  finds,  from  the  data  which  he  adopts, 
1018  millions  of  years  to  have  elapsed  while  the  earth  was  cooled  from  21^  F. 
to  122°  F.,  at  which  temperature  we  may  suppose  the  waters  to  have  become 
habitable  ;  and  1280  millions  of  years  more,  in  cooling  from  122°  to  77°,  which  is 
assumed  to  represent  the  climate  of  the  later  Eocene  period  in  Britain.  Com- 
putations of  this  kind  cannot  be  applied  except  on  the  large  scale  here  exemplified ; 
and  they  lose  all  their  value  in  the  eyes  of  those  who  deny  the  general  doctrine 
of  a  cooling  globe  t.  Much  as  these  periods  exceed  our  conception,  they  appear  to 
be  in  harmony  with  the  results  of  astronomical  research,  which  contemplates  spaces, 
motions,  and  cycles  of  periods  too  vast  for  words  to  express,  or  numerals  to  count,  or 
symbols  to  represent. 

The  greatest  difficulty  in  obtaining  trustworthy  results  as  to  elapsed  time  is 
found  where  it  was  least  expected — among  the  later  csenozoic  deposits  from  rivers 
and  lakes,  and  on  the  variable  shores  of  the  sea.  This  is  the  more  disappointing 
because  within  this  period  falls  the  history  of  the  human  race.  Taking  as  its  earlier 
limit  the  latest  wide  prevalence  of  glaciers  in  Europe,  attempts  have  been  made  to 
measure  its  duration  by  several  processes.  Quite  recently  Mr.  CrollJ  recalls 
attention  to  an  astronomical  cause  of  change  of  temperature — the  varying  excentri- 
city  of  the  earth's  orbit — by  which  in  a  small  degree  the  total  quantity  of  heat 
received  in  the  earth  in  a  year,  and  in  a  much  greater  degree  the  distribution  of 
this  heat  on  the  opposite  circumpolar  spaces,  are  altered  §.  The  effect  of  this  at 
particular  epochs  would  be,  on  one  hemisphere  an  approximate  equality  of  summer 
and  winter  neat,  on  the  other  an  augmented  difference  between  them.  If  at  the 
epoch  of  maximum  excentricity  the  earth  was  in  aphelion  during  our  winter,  a 
great  accession  of  snow  might  arise  and  be  continued  for  ages,  and  glaciers  have  a 
large  augmentation ;  under  the  contrary  circumstances,  less  snow  and  shortened 
glaciers.  To  this  latter  condition  the  present  state  of  the  north  corresponds ;  and 
by  consulting  the  astronomical  tables,  it  appears  that  a  cond:tion  of  extreme  glaci- 
ation,  dependent  on  the  maximum  excentricity  of  the  earth's  orbit,  cannot  have 

*  Phil.  Mag.  Jan.  1868. 

t  Appendix  to  a  Lecture  on  Geology,  in  the  '  Reader,'  Feb.  1864. 
%  PhiL  Mag.  Aug.  1864. 

§  Consult  on  this  subject  generally  the  valuable  communication  of  Sir  J.  Herschel  to 
the  Geological  Society,  Proa  vol.  i.  p.  244,  for  Deo.  1880. 
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happened  within  the  last  100,000  years.  This,  it  will  be  remembered;  corresponds 
with  the  conjecture  of  our  President  regarding  the  possible  antiquity  of  the  fluvi- 
atile  gray  el-beds  with  flint  implements  at  St.  Acheul ;  and  with  the  computation 
of  M.  Morlot,  of  the  age  of  the  oldest  gravel-cone  of  La  Tiniere  on  theXake  of 
Geneva,  which  he  supposes  to  have  followed  the  latest  extreme  extension  of  glaci- 
ation  in  the  Alps. 

Quite  a  different  conclusion,  however,  was  presented  a  few  years  since  by  a 
German  mathematician,  Herr  Adhemar  *,  who,  reflecting  on  the  difference  of  mean 
annual  temperature  of  the  two  hemispheres  of  the  earth— dependent  on  the  in- 
equality of  the  half-yearly  periods,  our  hemisphere  having  now  the  advantage  of 
position — finds  that  within  each  half '  tropical  period  (about  10,600  years)  snows 
would  gather  and  glaciers  thicken  round  one  pole,  to  be  afterwards  melted 
while  glaciation  was  spreading  round  the  other.  Thus,  periodical  deluges,  at 
intervals  of  10,500  years,  are  found  by  this  inquirer  to  be  part  of  the  system  of 
nature. 

The  opinion,  however,  has  long  been  growing  among  geologists,  that  it  is  rather 
by  rising  and  falling  of  the  land,  and  displacement  of  the  sea,  that  the  alternations 
of  snows  and  floods  must  be  explained,  which  are  admitted  to  have  visited  the 
mountain  regions  of  the  north.  In  Switzerland  two  great  extensions  of  ice  in 
former  times  nave  been  traced  by  Escher  and  the  eminent  geologists  of  that  country 
— the  latter  one  corresponding  perhaps  to  the  age  of  our  glacial  drift 

The  melting  of  snow  and  ice  in  the  valleys  of  the  Alps  is  far  more  rapid  under 
the  influence  of  certain  winds  than  by  the  direct  effect  of  sunshine.  Withdraw 
the  hot  Fohn  for  a  season,  the  glaciers  would  renew  their  advance ;  let  it  cease,  or 
lose  its  specific  action  for  a  century,  the  progress  of  the  ice  would  be  considerable. 
In  many  centuries  the  Rhone  glacier  might  reach  again  to  Sion,  Villeneuve,  and 
Lausanne ;  in  many  thousands  of  years,  all  the  valleys,  and  lakes,  and  borders  of 
the  Alps  might  be  reoccupied  by  ice. 

Now  the  southerly  wind,  which  so  rapidly  strips  the  alpine  peaks  of  their  snows, 
draws  its  melting  power  from  the  hot  northern  tracts  of  Africa.  Were  these  tracts 
again  covered,  as  once  they  were,  with  an  expansion  of  the  Mediterranean,  the 
wind  would  lose  its  excessive  dissolving  power, — snows  would  gather  above,  and 
glaciers  extend  below  to  levels  and  distances  now  quite  unattainable  without  some 
great  physical  change. 

Great  physical  change,  then,  is  the  inevitable  antecedent  to  extensive  glaciation 
and  abundant  dissolution  of  ice  round  the  mountains  of  the  north.  Astronomical 
vicissitudes  returning  in  cycles  of  long  duration,  changes  of  level  of  the  land,  ex- 
pansions and  contractions  of  the  sea,  deviations  of  the  currents  of  the  ocean, 
alterations  in  the  prevalent  direction  and  quality  of  the  winds — whichever  of  these 
causes  we  assume,  and  however  we  combine  them,  it  is  evident  that  we  are  ap- 
pealing from  the  existing  order  of  nature  and  the  present  measures  of  effect  in 
time,  to  some  other  combination  of  natural  agencies,  some  other  standard  of 
ihysical  energy.  The  conclusion  is  obvious.  Inductive  geology  refuses  to  accept 
ennite  periods  for  phenomena  produced  under  conditions  not  yet  really  determined. 

I  will  not,  by  any  further  observations,  discourage  you  from  exploring  this 
attractive  field  of  research,  or  restrain  the  freedom  with  which  you  will  desire  to 
discuss  it.  Only  let  me  add,  that  to  one  fresh  from  the  Alps — from  the  old 
Pfahlbauten  of  the  lakes,  and  much  older  monuments  of  overspreading  snow  and 
gliding  ice,  the  later  ages  of  geology  and  the  earlier  ages  of  mankind  seem  to  be 
fairly  united  in  one  large  field  of  inquiry.  That  it  must  be  trodden  with  heedful 
steps,  and  demands  all  possible  care  m  tne  scrutiny  of  facts,  in  the  estimation  of 
natural  agencies,  and  in  the  choice  of  right  measures  of  time,  before  the  Pleistocene, 
Quaternary,  or  Human  period  can  be  said  to  be  accurately  known  by  natural  phe- 
nomena, even  in  this  the  best-examined  part  of  the  world,  is  obvious. 

But  the  same  remark  applies  to  every  one  of  the  many  perplexing  questions 
which  have  been  considered  oy  geologists.  By  following  the  same  good  processes 
of  strict  inquiry  and  cautious  interpretation  which  have  settled  those  difficulties, 
we  may  hope  to  settle  this.    Let  every  one  join  in  the  effort,  and  bring  selectea 

*  Revolution  dee  Meeres.    Leipzig,  1843. 
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materials  to  the  growing  fabric ;  so  that  we  may  not  erect  a  rude  and  barbarous 
cairn,  the  memorial  of  dead  opinions,  but  construct  a  temple  of  well-fitted  stones, 
in  which  we  may  worship  with  delight  the  God  of  Truth,  and  be  followed  in  the 
same  pleasing  duty  by  many  successors. 

On  some  New  Points  in  the  Structure  of  Palcechinus. 
By  W.  Hellibb  Baely,  F.L.S.,  F.GJS. 
The  genus  PaUtchimi» — a  fossil  Echinoderm  of  great  beauty,  which  is  almost  en- 
tirely confined  to  the  Carboniferous  epoch — includes  several  species,  all  the  described 
forms  of  which  occur  in  Ireland.  On  examining  a  fine  series  of  these  fossils,  in- 
cluding' the  original  figured  specimens  in  the  '  Synopsis  of  Carboniferous  Fossils  of 
Ireland,'  for  the  purpose  of  comparison,  in  the  collection  of  Sir  Richard  Griffith, 
Bart,  the  author  was  fortunate  enough  to  find  amongst  them  one  belonging  to* 
the  species  (P.  elegans)  which  was  sufficiently  perfect  to  enable  him  to  trace  out 
the  arrangement  of  the  plates  composing  the  apical  disk — an  important  part  of 
the  test  or  shell,  which  had  not,  he  believed,  hitherto  been  described.  The  great 
difference  between  these  ancient  Echini  and  those  of  more  recent  date,  consists  in 
the  possession  by  the  former  of  a  much  more  numerous  series  of  interambulacral 
plates,  and  a  corresponding  larger  number  of  rows  of  holes,  or  poriferous  zones ;  the 
genus  PakschmuSf  as  far  as  at  present  known,  having  from  four  to  seven  columns 
of  these  interambulacral  plates,  whilst  the  Echini  of  the  Secondary,  Tertiary,  and 
Recent  periods  are  confined  to  two  rows  only.  It  became,  therefore,  a  matter  of 
interest  as  to  whether  the  plates  composing  the  apical  disk  would  exhibit  any 
change  corresponding  with  that  of  the  great  increase  in  the  number  of  the  inter- 
ambulacral plates.  By  the  fortunate  discovery  of  this  specimen,  it  was  found  that 
in  the  PaUechinus  the  principal  plates  are  the  same  in  number  and  position,  although 
differing  somewhat  in  their  proportions;  there  are  therefore  five  genital,  including 
one  larger  than  the  others,  wnicn  appears  to  be  the  madreporiform  plate,  but  which 
is  imperfect,  and  five  ocular  plates ;  the  latter  being  much  larger  than  usual  in 
more  recent  forms,  and  the  genital  shorter  in  proportion  to  their  breadth ;  there 
are  inner  circles  of  ten  sur-anal  and  a  similar  number  of  anal  plates.  The  great 
peculiarity,  and  most  remarkable  difference  between  this  part  of  the  structure  of 
Pakschinua  and  the  recent  Echinidn,  consists  in  the  double  perforation  of  the  ocular 
and  triple  perforation  of  the  genital  plates.  Another  addition  to  the  structure  of 
this  interesting  Palaeozoic  Echinus,  not  hitherto  published,  is  that  of  the  spines, 
which  the  author  had  some  time  previously  observed  on  a  specimen  of  the  same 
species  (P.  elegant),  in  the  collection  of  the  Geological  Survey  of  Ireland,  from  the 
same  locality,  Hook  Point,  County  of  Wexford,  a  number  of  the  minute  spines  still 
remaining  attached  to  the  plates,  the  principal  tubercles  on  which  are  seen  to  be 
distinctly  perforated,  and  surrounded  by  a  circle  of  smaller  tubercles.  He  found 
these  spmes  to  be  a  little  less  than  the  tenth  of  an  inch  in  length,  and,  on  exami- 
nation with  the  microscope,  are  seen  to  be  longitudinally  situated. 

On  the  Occurrence  of  Fish  Remains  in  the  Old  Med  Sandstone  at  Portishead, 

near  Bristol.  By  W.  Hbllibr  Bailt,  F.L.S.,  F.G.S. 
The  author  stated  that,  having  had  occasion  to  visit  Portishead  about  two  years 
previously,  he  was  invited  to  examine  the  collection  of  fossils  made  by  the  Rev.  B. 
Blenkiron,  a  gentleman  resident  in  that  neighbourhood,  now  curate  of  that  parish. 
Amongst  those  shown  to  him  were  some  slabs  which  had  been  collected  from  the 
shingle  of  the  beach.  Upon  these  he  observed  bones  and  scales  of  fish,  some  of 
which  he  was  enabled  to  identify  with  characteristic  Old  Red  Sandstone  species. 
On  examining  the  cliffj  he  was  successful  in  obtaining,  from  the  base  of  a  conglo- 
merate bed,  an  additional  scale  to  one  he  had  identified  as  Hohptychxus  nobiUssimus. 
On  a  subsequent  and  recent  visit,  he  made  a  more  detailed  examination,  collecting 
other  fish  remains,  of  a  similar  character,  associated  with  plants,  from  red  flaggy 
beds,  exposed  on  the  shore  between  hijrh  and  low  water.  He  described  the  geology 
of  the  parish  of  Portishead  as  presenting  many  features  of  interest,  independent  of 
its  other  local  attractions,  such  as  beauty  of  scenery,  &c.  Portishead  Point,  to  the 
north,  consists  of  a  steep  ridge  of  carboniferous  limestone,  the  beds  dipping  at  a 
1864.  4 
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considerable  angle,  about  60°  N.N.E. ;  some  of  them  being  very  1  ossillferous.  The 
lower  beds,  which  occasionally  appear,  for  a  short  distance,  along  the  north  shore  of 
Wood-hill  Bay,  are  of  a  reddish  tint,  and  sometimes  tall  of  crinoidal  joints,  accom- 
panied by  a  few  corals,  Michdinea,  &c.  Beyond  this  the  shore  of  the  bay  becomes 
flat  for  about  a  quarter  of  a  mile,  the  beach  being  covered  with  shingle,  principally 
derived  from  the  Old  Red  Sandstone  cliffs,  from  whence  the  fish  remains  were  ob- 
tained. The  beds  forming  the  cliift,  consisting  of  deep  red  shales  and  sandstone,  com- 
mence a  little  to  the  south-west  of  Beach  Cottage,  rising  gradually,  and  continuing, 
with  tolerable  uniformity,  for  rather  more  than  eleven  chains;  their  greatest  height 
being  about  84  feet.  Tie  ground  above  this,  at  the  commencement  of  Portishead 
Down,  attains,  however^  more  to  the  south,  a  considerable  elevation,  364  feet  being 
marked  on  the  map  as  its  highest  part,  near  Down  Farm.  This  tract  of  Old  Red 
Sandstone  extends  along  the  coast  to  the  south-west,  for  about  four  miles,  being 
occasionally  exposed  on  the  beach,  and  sometimes  covered  unconformably  by  a 
great  conglomerate,  composed  of  angular  and  partially  rounded  blocks  of  limestone, 
«c,  imbedded  in  a  yellow  cementing  paste  (one  of  these  blocks  measuring  nearly 
6  feet  in  length).  This  irregular  deposit  was  formerly  called  Dolomitic  Conglome- 
rate, but  is  now  considered  to  be  part  of  the  New  Red  Sandstone  series.  Diagrams, 
showing  horizontal  and  vertical  sections  of  the  cliff,  were  exhibited,  measurements 
of  the  principal  beds  having  been  taken  at  each  chain  for  that  purpose.  The  series 
of  deposits  were  described  as  consisting  of  alternations  of  deep  red,  micaceous, 
flaggy  beds,  and  shales  varying  in  thickness,  with  thick-bedded  compact  red  ana 
yellow  sandstones  and  quartsose  conglomerates,  the  general  dip  being  about  20°  south. 
The  fish  remains  alluded  to  in  this  communication,  of  which  enlarged  drawings  were 
exhibited,  were  found  both  in  the  conglomerate  and  the  micaceous  flags ;  they  con- 
sisted of  scales  of  Holoptyckws  nobiHssimm  and  Glyptokpis  elegans,  with  detached 
bones,  and  a  fragment  of  scale  having  an  external  ornamentation  like  that  of 
Botkrioiepit  or  Aster ohpis;  together  with  what  appeared  to  be  fin-rays  of  a  fish 
like  CHyptoiepis  or  Flatygnathus,  in  a  yellowish  sandstone. 

On  the  South  Wales  Mineral  Basin,    By  A.  Babbitt. 


On  the  Foraminifera  of  the  Middle  and  Upper  Lias  of  Somersetshire. 
By  Hehbt  B.  Bbady,  F.L.8. 
This  paper  was  presented  to  the  Section  as  a  sort  of  supplement  to  Mr.  Charles 
Moore's  paper  on  the  geology  of  the  district.  After  enumerating  the  few  scat* 
tered  memoirs  which  form  the  scanty  literature  of  the  subject,  the  author  gate  a 
brief  outline  of  the  great  Nodosariari  group,  to  which  almost  all  the  Rhiiopods  of 
the  Upper  and  Middle  Lias  belong,  particularizing  some  of  the  more  important  forms 
which  occur  in  the  district.  Passing  allusion  was  also  made  to  the  so-called 
Nummulite  of  the  Lias,  and  this  organism  was  assigned  to  a  much  lower  type 
(Invokdina)  than  the  true  Nummulites.  The  author  seated  that  he  was  at  present 
engaged  upon  the  Liaseic  Foraminifera  generally,  and  exhibited  a  series  of  draw- 
ings, made  from  specimens  in  Mr.  C.  Moore's  collection,  of  the  species  occurring 
in  the  upper  and  middle  portion  of  the  series. 

On  the  Bhcetic  (or  Penarih)  Beds  of  the  Neighbourhood  of  Bristol  and  the 
South-West  of  England.  By  Hbnby  W.  Brmtow,  F.RJ9.,  F.G>S.,  ©/  the 
Geological  Survey  of  Great  Britain,  Communicated  by  Sir  Roniaicx  I. 
MtmcHisoir,  K.O.B.,  D.C.L.,  LL.D.,  F.R.8. 

In  this  paper  the  author  stated  that,  having  received  orders  from  the  Directors 
of  the  Geological  Survey  to  ascertain  whether  the  Rhsetic  beds  were  sufficiently 
developed  in  this  country  to  be  represented  by  a  distinct  colour  on  the  one-inch 
maps,  ne  visited  several  localities  in  the  spring  of  the  present  year,  and  made  de- 
tailed sections  of  the  various  beds  at  Saltford/Pyle  Hill,  and  Uphill  near  Bristol ; 
Aust  and  Garden  Cliff  on  the  banks  of  the  Severn ;  Conioe  Hill  near  Cheltenham; 
"VYatchett  in  Somersetshire,  and  Penarth  near  Cardiff— in  all  which  places,  in  addi- 
tion to  the  strata  being  carefully  measured  bed  by  bed,  the  fossils  were  also  identi- 
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fled  and  noted  on  the  spot  by  Mr.  Etheridge,  the  Paleontologist  to  the  Geological 
Survey.  The  Rustic  beds,  although  not  always  exposed,  or  at  times  only  imper- 
fectly visible,  after  careful  searching,  were  found  to  be  of  invariable  occurrence 
over  the  entire  area  examined,  between  the  Bed  Marls  of  the  Keuper  and  the  base 
of  the  lias  j  and  they  were  mapped  by  Mr.  Bristow  during  the  present  summer,  in 
the  country  round  Bristol,  as  well  as  at  Penarth  and  other  places  in  the  West  of 
England. 

The  general  section  of  the  Rhsetic  beds  was  described  as  consisting  of  a  central 
mass  of  black,  thinly  laminated  shales  ^weathering  into  paper-shale),  with  thin 
occasional  bands  of  hard  and  tough,  blue-grey,  coarsely-fissile  limestone,  very 
unlike  those  of  the  Lias  in  appearance,  and  containing  great  numbers  of  a  highly 
characteristic  shell  (Pecten  valoniensis),  as  also  do  the  shales  of  the  other  emi- 
nently distinctive  shells,  Avicula  contorta,  Cardium  rhaticum.  &c. 

At  Aust,  Patchway,  and  other  places  north  of  Bristol,  and  likewise  at  Penarth, 
a  thin  layer  of  sandstone  is  met  with  near  the  base  of  those  black  shales,  which  is 
often  very  pyritiferous,  of  a  brecciated  structure,  and  frequently  crowded  with 
bones,  teeth,  coprolites.  and  other  remains  of  fishes,  to  which  the  name  of  "  Aust 
Bone-bed  "  has  been  given  by  collectors,  in  consequence  of  its  well-known  occur- 
rence in  the  clifls  of  tne  locality  in  question. 

The  central  mass  of  black  shales  rests  upon  a  series  of  hard  and  soft  greenish 
marls,  which  pass  by  an  almost  insensible  downward  passage  into  the  red  and 
variegated  marls  of  the  Keuper,  so  that  it  is  scarcely  possible  to  adopt  any  other 
line  of  demarcation  on  a  map  than  the  top  of  the  great  mass  of  the  red  beds  of  the 
latter  series. 

The  uppermost  division  of  the  Rhsetic  beds,  lying  at  the  base  of  the  Lias,  con- 
sists of  beds  of  marl  and  marly  (argillaceous)  limestone,  composed  in  the  upper 
part  of  beds  of  cream-coloured  or  nearly  white  argillaceous  limestone,  breaking  with 
a  smooth  conchoidal  fracture,  and  with  sharp-cutting  splinterv  edges  (and  closely 
resembling  in  appearance  the  lithographic  limestone  of  Solennofen),  to  which  the 
name  of  "White  Lias  "  is  given  by  certain  quarrymen  in  the  West  of  England. 

The  curious  stone  called  Cotham  Marble,  to  which  the  name  "  Landscape  Stone' 
has  been  given  on  account  of  the  fanciful  resemblance  which  the  darker  delinea- 
tions shown  on  its  fractured  surface  bear  to  a  landscape,  with  trees,  water,  Ac,  is 
of  almost  invariable  occurrence  at  the  base  of  the  White  Lias  series,  and  was  found 
of  much  use  in  indicating  the  position  of  the  upper  boundary  of  the  Rhsetic  beds, 
especially  when  (as  is  the  case  over  a  large  part  of  the  area  north  of  Bristol  and 
elsewhere)  the  "White  Lias  "  beds  of  the  quarrymen  are  altogether  wanting,  or 
only  very  attenuated  and  imperfectly  represented. 

Although  the  passage  from  the  lowermost  Rhsetic  beds  into  the  Keuper  Marls  is 
very  gradual,  there  are  clear  indications  of  a  pause  or  break  in  the  deposition  of  the 
beds  forming  the  two  overlying  subdivisions,  in  the  signs  of  erosion  sometimes 
shown  in  the  upper  surfaces  of  the  hard  bands  of  limestones  containing  Pedm 
•Daloniermsy  and  commonly  in  that  of  the  Cotham  marble.  The  proofe  are  still 
stronger  in  the  beds  of  "  White  Lias,"  which  not  only  afford  nnmistakeable  evidence 
of  having  suffered  erosion  since  their  deposition  and  prior  to  that  of  the  superim- 
posed Lias,  but  also  of  having  been  penetrated  by  boring  molluBca,  the  cavities 
•  made  by  which  are  in  many  cases  still  remaining. 

The  palaeontological  evidence  on  this  point  tends  equally  to  show  that  there  is 
nothing  in  common  between  the  fossils  of  the  uppermost  Rhffltic  beds  and  those  Of 
the  overlying  liassic  strata ;  the  former  consisting  of  Modiola  minima,  Pullastra 
arenicola,  Aximts,  &c,  the  latter  of  Ammonites  planorbis,  at  Watchett,  and  at 
Penarth  of  that  shell  together  with  immense  numbers  of  Ostrea  Uassica  in  a  re- 
markable state  of  preservation. 

In  conclusion,  Mr.  Bristow  stated  that,  it  being  desirable  that  the  fthaatic  beds 
of  this  country  should  be  distinguished  in  the  maps  of  the  Geological  Survey  by  a 
synonym  derived  from  a  British  locality  where  these  beds  are  well  displayed  and 
fully  developed,  he  was  induced,  at  the  suggestion  of  the  Director-General  Sir  Ro- 
derick Murcnison,  to  propose  Penarth  as  a  good  typical  name,  in  preference  to  many 
others  which  had  been  recommended,  but  which  were  for  several  reasons  objec- 
tionable. 
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The  term  Penarth,  to  which  no  such  objections  would  apply,  is,  besides,  particu- 
larly appropriate,  inasmuch  as  the  beds  in  question  are  clearly  exposed  in  the  sea- 
cliffs  of  that  and  the  adjacent  headlands  in  a  southerly  direction,  where  (as  well  as 
in  the  railway-cuttings  in  connexion  with  the  large  and  important  docks  now  in 
course  of  construction)  they  are  seen  to  attain  a  thickness  of  nearly  100  feet,  rest- 
ing upon  the  red  marls  of  the  Keuper,  and  capped  by  the  lower  lias,  in  which  the 
fossils  are  altogether  different.  

Remarks  on  two  outliers  of  Lias  in  South  Warwickshire,  and  on  the  presence 
of  the  Bhcetic  Bone-bed  at  KnowU,  its  furthest  northern  extension  hitherto 
recognized  in  that  County.  By  the  Rev.  P.  B.  Brodeb,  M.A.,  F.G.S. 
The  Liassic  outlier  at  Enowle  was  first  described,  and  was  shown  to  be  of  limited 
extent,  and  to  consist  of  limestones  and  shales  belonging  to  the  zone  of  Ammonites 
pkmorbis,  and  equivalent  to  the  Saurian  beds,  as  seen  at  Brockeridge  Common,  near 
Tewkesbury.  Lower  beds,  however,  crop  out  near  the  canal,  where  dark  laminated 
shales  may  be  observed  resting  upon  the  Red  Marl,  and  amongst  them  fragments  of 
a  yellow  micaceous  sandstone  containing  Pullastra  arenicola,  a  shell  which  always 
occurs  low  down  in  the  series,  in  close  connexion  with  the  bone-bed,  and  seems  to 
have  a  very  limited  range.  The  section  is  very  obscure,  so  that  it  was  impossible 
to  say  whether  any  true  bone-bed  actually  existed  in  s%tu ;  but  the  position  of  the 
dark  shales,  and  the  presence  of  a  band  of  sandstone  always  associated  with  it,  marks 
the  existence  of  the  Rhsetic  series  at  this  spot,  and  not  hitherto  observed  there. 
The  larger  outlier  at  Wootton  Park  was  described,  where  similar  beds  may  be  traced, 
from  the  Pecten-vcdohiensis  bed  up  to  the  Lima  beds,  with  the  usual  characteristic 
fossils,  including  JSstheria  and  Naiadita  in  the  Estheria  bed.  Elsewhere  insect 
limestone  was  observed  unusually  rich  in  wings  and  elvtra  of  insects.  This  outlier 
is  traversed  by  a  line  of  fault  running  from  N.W.  to  S.E.  These  two  remnants  of 
the  Lias  are  the  extreme  limit  of  that  formation  in  Warwickshire  in  a  northerly 
direction,  and  no  trace  of  it  appears  again  nearer  than  the  outlier  in  North  Stafford- 
shire, where  Mr.  Howell,  of  the  Geological  Survey,  detected  the  yellow  sandstone 
and  black  Rhsetic  shales  above  referred  to,  which  seems  to  be  their  extreme 
northern  limit.  

On  the  Formation  and  Condition  of  the  Ice  in  certain  Ice  Caves  of  the  Jura, 
Vosgian  Jura,  Dauphini,  and  Savoy.    By  the  Rev.  C.  F.  Browne. 

On  the  Connexion  between  the  Crag  Formations  and  the  recent  North  Pacific 
Faunas.  By  Philip  P.  Cakpbnteb,  B.A.,  Ph.D. 
The  object  of  this  paper  was  to  draw  the  attention  of  geologists  to  the  evidence 
of  ancient  British  species  now  living  in  the  North  Pacific  Many  of  these  are  tub- 
boreal,  and  may  have  travelled  through  Behring's  Straits.  Others  belong  to  a 
warmer  type,  and  seem  to  indicate  a  previous  connexion  between  the  two  oceans 
through  the  Asiatic  continent.  Others  have  died  out  in  the  Atlantic,  but  reappear 
In  Vancouver  and  California.  The  list  of  species  will  be  found  in  Reports,  1863, 
pp.  682,  683.  

On  the  Geological  Formation  of  the  District  around  Kingswood  HiM,  with  espe- 
cial reference  to  the  supposed  development  of  Millstone  Grit  in  that  neigh- 
bourhood.    By  Handel  Cossham. 

On  the  Cause  of  the  Extrication  of  Carbonic  Add  from  the  Interior  of  the 
Earth,  and  on  its  Chemical  Action  upon  the  Constituents  of  Felspaihic 
Bocks.    By  Dr.  Daubent,  F.B.S.,  F.G.S. 

The  author  made  some  comments  upon  a  theory  advanced  by  Prof.  Bischoff,  of 
Bonn,  in  his  work  entitled  "  Elements  of  Chemical  and  Physical  Geology,"  in 
which  the  elevation  and  dislocation  of  certain  rocks  were  attributed  to  the  decom- 
position of  felspar,  through  the  agency  of  the  carbonic  acid  disengaged  from  the 
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interior  of  the  earth,  seeing  that  the  products  of  the  decomposition  of  granite  are 
found  to  possess  a  lower  specific  gravity,  and  therefore  occupy  more  space,  than 
the  original  materials  of  the  rock.  Such  a  change  would,  doubtless,  occur  in  gra- 
nite and  trap,  if  acted  upon  by  carbonic  acid  at  temperatures  below  212° ;  but  above 
that  point  the  very  opposite  would  be  observed,  inasmuch  as  the  silicic  would  then 
take  the  place  of  the  carbonic  acid,  and  consequently,  if  brought  into  contact  with 
earthy  or  alkaline  carbonates  in  the  interior  of  the  earth,  would  produce  silicates 
and  expel  carbonic  acid,  as,  indeed,  was  long  apo  pointed  out  by  the  author  of  this 
paper  in  his  work  on  Volcanos,  and  is  insisted  upon  by  Prof.  JBischofF  himself  in 
other  parts  of  his  volume.  It  seems  difficult,  therefore,  to  attach  much  importance 
to  the  cause  assigned  by  Prof.  Bischoff  for  the  elevation  of  strata,  especially  con- 
sidering that  the  loss  of  substance  incurred  by  the  rock,  through  the  removal  of  its 
alkali  by  the  agency  of  carbonic  acid,  would  go  far  towards  counterbalancing  any 
expansion  due  to  the  lower  specific  gravity  of  the  kaolin  resulting,  and  moreover 
recollecting  that  no  theory  which  professes  to  account  for  the  elevation  of  certain 
portions  of  the  earth's  surface  ought  to  be  accepted  if  it  does  not  embrace  likewise 
the  corresponding  phenomenon  of  the  sinking  or  depression  of  others. 

On  the  Newer  Pliocene  Fauna  of  the  Caverns  and  River-Deposits  of  Somerset- 
shire. By  W.  Boyd  Dawxins,  B.A.,  F.G.S. 
The  author  described  the  remains  of  the  following  newer  Pliocene  Mammalia, 
from  the  caverns  of  Banwell,  Bleadon,  Uphill,  Sanaford  Hill,  Hutton,  Wookey 
Hole,  Dudham  Down,  and  Burrington ;  and  from  the  river-deposits  of  the  Tone, 
the  Parrett,  and  the  Avon. 

Felis  spelsea.  Spermophilus. 

■         antiqua.  Bos  primigenius. 

—  catus.  Bison  priscus. 
Hyaena  spelsea.  minor. 

var.  «.  H.  intermedia  (M.  de  Megaceros  hibernicus. 

Serres).  Cervus  elaphus. 

Var.  /8.  H.  Perrieri  (Croizet  and  tarandus. 

Jobert).  Var.  «.  C.  Guettardi. 

Mustek  martes.  Var.  0.  C.  Bucklandi. 

Ursus  speleeus.  capreolus. 

arctos.  Ovibos  moschatus. 

Meles  taxus.  Rhinoceros  tichorhinus. 

Canis  lupus.  hemitsechus. 

vulpes.  Equus. 

Arvicola  amphibia.  Elephas  antiquus. 

pratensis.  primigenius. 

agrestis.         *  Hippopotamus  major. 

Lepus  timidus.  Sus  scrofa. 

—  cuniculus. 


On  Fossil  and  Human  Remains  of  the  Gibraltar  Cave.    By  Dr.  Falooveb. 

On  the  Lower  Silurian  Rocks  of  the  South-East  of  Cumberland  and  the  North- 
East  of  Westmoreland.     By  Professor  Harkness,  F.R.S.,  F.G.S. 

The  district  to  which  this  communication  has  reference  is  an  area  in  Cumber- 
land and  Westmoreland,  about  15  miles  in  a  N.N.W.  and  S.S.E.  direction,  along 
the  western  margin  of  the  Pennine  escarpment  Its  breadth  does  not  exceed  If 
milej  and  in  one  locality  it  becomes  a  very  narrow  band.  Its  eastern  boundary 
consists  of  the  upper  Old  Bed  Sandstone  and  the  succeeding  carboniferous  rocks — 
rocks  of  the  same  age  also,  in  part,  form  its  western  border ;  but  the  south-west 
portion  of  the  district  has,  as  a  margin,  the  upper  Permian  sandstones,  from  which 
the  Lower  Silurian  rocks  are  separated  by  the  great  Pennine  Fault. 

The  contour  of  the  Lower  Silurian  rocks  of  the  S.K.  of  Cumberland  and  the  N.E. 
of  Westmoreland  is  widely  different  from  that  of  the  strata  which  border  them. 
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This  consists  of  a  series  of  conical  hills,  the  outline  of  which  is  well  marked  in  the 
Pikes  of  Knock,  Dufton,  and  Murton.  The  rocks  which  make  up  the  Lower  Silu- 
rians in  this  portion  of  the  North  of  England  consist  of  sedimentary  strata  having 
the  mineral  nature  and  fossils  of  the  Skiddaw  slate  series  of  the  Lake  country ;  and 
of  these  there  are  several  anticlinal  axes  exposed.  To  the  Skiddaw  slates  succeed 
greenstones,  porphyries,  and  ash-beds,  of  great  thickness;  and  these  are  the  equi- 
valents of  rocks  of  the  same  nature  which,  in  the  Lake  district,  overlie  the  Skiddaw 
slates. 

In  the  upper  portion  of  this  series,  in  the  neighbourhood  of  Dufton,  there  is  a 
considerable  development  of  dark-coloured  flaggy  slates,  and  these  abound  in 
fossils ;  the  most  abundant  being  Trinucleua  concentriemf  Gaiymene  Blumenbachii, 
Beyrichia  strangulator  LepUena  sericea,  and  Stenopora  fibrosa.  These  fossiliferous 
flaggy  slates  are  succeeded  by  porphyries  and  asn-beds  having  upon  them  a  lime- 
stone, which  is  worked  near  Keisley. 

The  mineral  nature  of  this  limestone  shows  it  to  possess  a  great  affinity  to  the  Bala 
limestone^  or  its  northern  equivalent,  the  Coniston  limestone ;  and  it  is  also  very 
nearly  allied  to  the  Irish  type  of  this  series — that  of  the  Chair  of  Kildare.  Fossils 
are  seen  abundantly  in  this  limestone  of  Keisley  after  it  has  weathered,  and  these 
fossils,  of  which  about  twenty-eight  species  occur,  still  further  connect  the  Keisley 
limestone  with  the  Bala  or  Coniston  portion  of  the  Caradoc  group. 

Immediately  south  of  Keisley,  a  great  fault  brings  the  Skiddaw  slates  in  contact 
with  the  representative  of  the  Bala  ^limestone.  This  fault,  which  has  a  down- 
throw towards  the  N.N.  W.,  must  be  at  least  10,000  feet  in  extent,  as  no  portion 
of  the  greenstones,  porphyries,  ash-beds,  or  the  intercalated  fossiliferous  flaggv 
shales  which  intervene  between  the  Skiddaw  slates  and  the  Keisley  limestone,  is 
here  seen. 

The  Skiddaw  slates  brought  in  by  this  fault,  on  its  S.S.E.  side,  form  the  Lower 
Silurian  area  south  of  Keisley ;  and  in  this  portion  of  the  district  the  dip  of  the 
strata  is  entirely  reversed,  being  N.N.W. 

This  Skiddaw  slate,  south  of  Keisley^  forms  Murton  Pike,  the  highest  of  the 
conical  hills  in  the  area  under  consideration. 

Besides  the  great  fault,  which  brings  in  contact  the  Keisley  limestone  and  the 
Skiddaw  slates,  and  which  is  of  an  ancient  date,  as  it  does  not  affect  the  Old  Red 
Sandstones  or  carboniferous  strata  under  which  it  passes  eastwards,  there  is  an- 
other fault  of  a  newer  age  having  a  N.N.W.  and  S.S.E.  course,  or  being  parallel  to 
the  great  Pennine  Fault.  This  latter  fault  has  cut  through  the  carboniferous  rocks 
and  their  supporting  Old  Bed  Sandstones ;  and  on  the  west  of  the  Pennine  chain, 
bordering  the  more  northern  portion  of  the  Lower  Silurian  rocks,  we  have  a  de- 
tached area  of  Old  Bed  Sandstones  and  the  succeeding  carboniferous  series,  the 
result  of  this  fault,  lying  on  its  west  side,  and  separated  from  the  great  mass  of  the 
rocks  of  the  Pennine  chain  by  subsequent  denudation. 


A  Notice  of  the  latest  labours  of  the  Imperial  Geological  Institute  of  tike 
Austrian  Empire.     By  P.  von  Hatter. 

On  the  Geology  of  the  Province  of  Otago,  New  Zealand. 
By  Dr.  James  Hectob,  F.G.S. 

In  a  letter  to  Sir  R.  Murchison,  with  maps,  sections,  and  photographs  of  fossils, 
Dr.  Hector  briefly  described  the  geology  of  the  Province  of  6tago. 

On  the  west  rise  mountains  of  metamorphic  rock,  cut  into  by  fiords  at  the  coast, 
and  furrowed  by  long  deep  lakes  on  their  eastern  ranges.  The  base  rocks  are 
foliated  and  twisted  gneiss,  granite,  syenite,  and  diorite ;  and  are  flanked  by  horn- 
blendic  slates,  micaceous  and  hornblendic  gneiss,  clay-slate  and  quartzite,  with 
felstone-dikes,  serpentine,  and  marble  which  support  sandstones,  shales  and  por- 
phyritic  conglomerates  possibly  of  Lower  Mesozoic  age.  Further  to  the  east,  be- 
yond a  great  valley,  grey  and  blue  gold-bearing  schists  form  a  wide  flattened  doss. 
and  are  seen  to  throw  off  the  hornblendic  slates  and  sandstones  to  the  west,  and 
to  the  east.  These  old  slatv  rocks,  often  micaceous,  quartzose,  or  chloritic,  were 
described,  in  some  detail,  as  forming  a  triple  series  >  they  bear  ancient  lake-deposits 
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with  brown-cod^  and  the  great  gold-drift,  as  shown  by  special  maps  and  sections. 
East  of  the  schistose  country  are— (1)  inclined  sandstones^  with  estuarine  shells, 
and  excellent  brown-coal;  (2)  marine  clays,  with  septana;  and  (3)  the  white 
'  crag,'  Some  marine  beds,  possibly  contemporaneous,  also  occur  near  the  coast. 
The  carbonaceous  beds  may  possibly  be  Upper  Mesozoic,  the  others  are  Tertiary. 
There  are  also  extensive  alluvial  deposits,  V  olcanic  rocks  occur  at  Otago  Harbour, 
and  elsewhere  near  the  eastern  coast,  and  are  of  late  Tertiary  age.  The  author 
thinks  that  the  country  was  higher,  and  glacial  action  greater,  in  "Post-tertiary  times 
than  now,  but  that  no  great  or  general  submergence  has  taken  place  since. 

On  the  Possible  Conditions  of  Geological  Olimate. 
By  Professor  Heottessy,  F.B.8.,  M.B.LA. 
It  appeared  to  the  author  that  we  have  now  attained  to  a  sufficiently  complete 
knowledge  of  the  causes  which  affect  the  earth's  existing  climate  to  attempt  the 
investigation  of  the  climatic  condition  of  different  geological  epochs,  with  a  view 
of  arriving  at  results  capable  of  being  verified  by  the  facts  accumulated  by  geolo- 
gical observers.  The  principal  active  conditions  upon  which  climate  depends  are 
p.)  the  temperature  of  space  and  the  influence  of  stellar  irradiation ;  (2)  the  sun's 
intensity  ana  the  earth  «  position  in  its  orbit;  (3)  the  amount  of  neat  gained  by 
the  superficial  parts  of  the  earth  from  its  interior.  The  secondary  conditions  of 
climate  are  the  absorbing,  radiating,  and  conducting  powers  of  the  matter  com- 
posing the  earth's  exterior  coating,  as  well  as  the  state  of  consistence  in  the  solid 
or  fluid  form  of  the  several  parts  of  this  coating.  The  author  referred  to  the 
possible  variations  of  the  first  primary  source  of  neat  as  suggested  by  Poisson— 
namely,  that  the  temperature  of  space  may  be  variable,  and  thus  that  the  earth, 
moving  with  the  sun  and  the  rest  of  our  system,  might  be  alternately  warmed  ana 
cooled  oy  passing,  after  the  lapse  of  ages,  through  regions  of  space  with  \&ry  dif- 
ferent thermal  conditions.  He  had  already  criticized  this  speculation  at  the 
Meeting  of  the  Association  in  Manchester  in  1861,  when  it  had  been  referred  to  as 
a  possible  agent  of  geological  change  by  Professor  W.  Thomson.  The  author 
pointed  out  that  no  evidence  could  be  presented  of  variations  of  temperature  in 
space,  except  those  which  may  result  from  varying  radiation.  If  the  stars  are 
heat-giving  as  well  as  luminous,  they  radiate  heat  to  surrounding  bodies  inversely 
as  the  squares  of  their  distances.  The  correspondence  between  this  law  and  the  law 
of  gravitation  would  lead  to  the  inference  that  our  sun  could  not  approach  so  close 
to  another  star  as  to  influence  terrestrial  climate  to  the  large  extent  required  by 
many  geological  phenomena  without  producing  a  permanent  connexion  between 
the  two  suns,  so  that  the  double  system  would  become,  in  fact,  a  double  star. 
This  objection  could  not  be  met,  and  it  has-been  since  reproduced  by  a  recent 
writer  in  the  pages  of  one  of  our  scientific  periodicals.  The  researches  of  chemists 
and  physicists  into  the  physical  constitution  of  the  sun  present  grounds  for  believ- 
ing that  the  sun's  intensity  may  possibly  be  a  variable  quantity.  The  ingenious 
speculation  of  Mayer,  by  which  the  sun's  heat  is  attempted  to  be  explained  on 
thermodynamic  principles,  deserves  notice,  because  it  has  been  appealed  to  in 
order  to  furnish  some  presumption  of  past  variations  in  solar  intensity.  The  sun. 
according  to  this  theory,  is  fed,  and  nas  been  nourished  for  ages,  by  myriads  or 
aerolites,  such  as  we  know  to  exist  in  space.  It  has  been  shown  that  the  fall  of  a 
single  aerolite  on  the  sun  would  produce  by  its  percussion  a  calorific  effect  so 
enormous  that  we  may  readily  admit  the  efficiency  of  the  cause,  provided  the 
asteroids  are  supplied  to  the  sun  in  large  quantities.  But  how  does  this  theory,  if 
true,  tend  to  explain  the  past  conditions  of  terrestrial  temperature  ?  The  sun,  on  this 
hypothesis,  draws  to  it,  by  the  attraction  of  its  overpowering  mass,  multitudes  of 
those  small  planetary  bodies  which  fall  in  smaller  quantities  upon  the  earth.  The 
sun's  mass,  volume,  and  surface  have,  therefore,  probably  been  on  the  increase 
since  very  remote  epochs.  The  dynamical  heat-producing  energy  of  the  sun,  as 
well  as  its  heat-rani  ating  surface,  would  follow  a  corresponding  law  of  increase. 
Thus  it  would  seem  to  follow  that  the  sun's  intensity  should,  upon  the  whole,  be 
greater  at  recent  than  at  remote  geological  epochs.  The  growing  mass  of  the  son 
would  also  slightly  tend  to  shorten  the  earth  a  mean  distance,  and  therefore  to  add, 
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to  its  temperature.  Such  results  do  not  agree  with  the  general  mass  of  facta 
presented  by  geological  inquiries,  and  we  have,  moreover,  no  geological  evidence 
of  the  past  existence  of  considerable  groups  of  fossil  aerolites.  Had  such  bodies 
fallen  upon  the  sun  during  its  passage  through  space  in  much  greater  quantities 
formerly  than  now,  we  should  expect  to  find  some  corresponding  accumulations  in 
the  stratified  deposits  which  form  the  outer  crust  of  the  sun's  satellite,  our  earth ; 
and  their  apparent  absence  shows  that  it  is  scarcely  safe  to  use  Mayer's  theory  for 
explaining  such  climatic  changes  as  those  under  consideration.  The  varying 
position  of  the  earth  in  its  orbit  around  the  sun  was  then  referred  to ;  and.  the 
author  concludes  that,  in  the  present  state  of  the  question,  our  only  reliable 
evidence  is  negative,  or,  in  other  words,  the  variations  in  the  earth's  position  in 
its  orbit  are  not  proved  to  be  sufficient  to  account  for  great  changes  in  its  climate. 
The  author  referred  briefly  to  the  proofs  of  the  stability  of  the  axis  of  rotation  of 
the  earth  as  eliminating  a  possible  cause  of  changes  of  climate,  and  to  the  commu- 
nications he  published  on  the  subject  in  the  Proceedings  of  the  Royal  Society  for 
1852,  and  in  the  '  Athenaeum'  for  September  1800.  On  the  last  occasion  the  same 
subject  was  treated  by  the  Astronomer  Royal,  and  with  precisely  the  same  results 
as  those  previously  established  by  the  author.  The  modes  of  accounting  for  the 
observed  increase  of  heat  in  approaching  the  earth's  interior  imply  a  different 
order  of  increase  or  decrease  of  its  influence  during  former  geological  epochs.  The 
hypothesis  of  an  incandescent  nucleus  of  fused  matter  contained  in  a  shell  which 
haa  solidified  from  the  fluid  has  been  objected  to  on  various  grounds.  These 
objections,  when  fully  examined,  tend  to  confirm  the  probable  truth  of  the  hypo- 
thesis. Thus,  in  1857,  Mr.  Hopkins  communicated  to  the  Association  an  account 
of  his  experiments  on  the  conductive  powers  of  different  rocks.  He  also  compared 
the  conductivities  so  found  with  the  rate  of  increase  of  temperature  in  descending 
mines  excavated  out  of  rocks  such  as  had  been  made  the  subject  of  experiment. 
It  seemed  to  follow  that  no  connexion  was  traceable  between  the  increase  of 
interior  temperature  and  the  conducting-power  of  different  parts  of  the  earth's  crust. 
The  conclusion  was  hence  drawn  that  the  supposition  of  a  cooling  central  mass  of 
matter  in  the  earth  was  inconsistent  with  observation.  The  author  now  ventures 
to  reproduce  the  remarks  he  then  made  on  Mr.  Hopkins's  communication,  as  these 
remarks  have  never  hitherto  appeared  in  a  printed  form. 

The  author  described  the  discontinuous  and  broken  structure  of  the  greater  part 
of  the  rock-formations  constituting  the  earth's  crust.  The  propagation  of  heat 
throughout  such  a  mass  could  not  follow  the  same  simple  laws  as  in  a  continuous 
unbroken  homogeneous  solid.  He  showed  that  the  rate  of  transmission  of  heat 
would  be  much  slower  than  even  the  extremely  slow  rate  assigned  by  mathematical 
analysis  to  a  continuous  mass.  The  amount  of  heat  passing  outwardly  to  the  earth's 
surface  through  the  dry  rocks  and  dbil  would  thus  oe  generally  so  small  as  to  pos- 
sess no  geological  importance.  By  studying  the  actual  conditions  of  the  interior 
rocky  masses  rendered  accessible  by  mines,  we  shall  arrive  at  more  valuable  and 
trustworthy  conclusions  relative  to  terrestrial  heat.  The  mines  from  which  most  of 
our  facts  regarding  interior  temperature  have  been  collected  are  provided  with  exten- 
sive hydraulic  apparatus  for  draining  off  the  rapidly  accumulating  water.  Many  of 
our  facts  have  been  deduced  from  observing  the  temperature  of  artesian  wells  bored 
through  water-bearing  strata.  Thermal  springs,  like  those  of  Bath,  would  undoubt- 
edly arise  wherever  we  could  bore  downwards  to  similar  depths.  The  constant  per- 
colation of  superficial  moisture  tends  to  saturate  the  joints  and  fissures  among  the 
lower  rocky  beds  as  well  as  the  more  porous  and  permeable  overlying  strata.  In 
limited  masses  of  liquid,  heat  is  propagated  upwards,  not  by  conduction,  but  by  the 
far  more  energetic  process  of  convection ;  and  thus,  while  each  piece  of  rock  is 
bathed  by  water,  it  acquires  a  different  temperature  from  what  it  would  possess 
under  the  imaginary  conditions  of  continuity  and  dryness.  We  should  thus  be  led 
to  expect  no  kind  of  definite  connexion  between  the  rate  of  increase  of  temperature 
and  the  conducting  properties  of  the  dry  stone,  although  we  might  fairly  expect  to 
trace  such  a  connexion  between  the  permeability  of  rocks  to  moisture  and  the 
distribution  of  temperature  in  borings  made  through  great  depths.  A  consequence 
of  primary  geological  importance  appears  to  the  author  to  be  deducible  from  these 
considerations.    The  consequence  alluded  to  is  deduced  from  the  probable  past 
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condition  of  the  earth's  crust,  as  inferred  not  only  from  the  hypothesis  of  its  con- 
solidation from  a  fused  nucleus,  but  from  the  accumulated  facts  of  recent  inquiries 
into  the  chemical  and  physical  structure  of  rocks.  The  former  condition  of  the 
■olid  shell  should  have  been  highly  favourable  to  interchanges  of  heat  between 
the  earth's  watery  coating  and  its  interior,  while  chemical  geology  seems  to  estab- 
lish that  multitudes  of  mineral  products,  previously  supposed  to  be  the  results  of 
dry  fusion  and  solidification,  have  been  really  formed  under  conditions  where  both 
heat  and  water  were  abundantly  present.  Metamorphic  actions  especially,  as 
alluded  to  by  Sir  Charles  Lyell,  have  been  shown  to  have  been  produced  on  a 
vast  scale  by  the  infiltration  of  water.  The  influence  which  water  may  have  thus 
exercised  as  a  heat-carrier  is  declared  by  Professor  Hennessy  to  have  been  so 
great,  that  the  effects  of  conduction  through  the  crust  considered  as  a  dry  solid 
may  be  regarded  as  comparatively  insignificant.  The  author  further  considers 
how  his  views  regarding  hydrothermal  action  in  the  earth's  crust  would  accelerate 
the  cooling  of  the  supposed  interior  source  of  heat,  and  he  comes  to  the  conclusion 
that  this  would  take  place  much  more  rapidly  than  we  have  been  hitherto  led  to 
believe  from  the  calculations  of  mathematicians  who  considered  only  the  unreal 
case  of  a  dry  continuous  solid.  He  also  points  out  that  hydrothermal  action, 
unlike  mere  conduction,  might  be  intermittent  in  its  energy,  while  the  efforts  of 
the  latter  must  diminish  continuously. 

The  remainder  of  the  paper  is  occupied  with  a  discussion  of  the  relative  in- 
fluences of  air,  earth,  and  water  on  the  reception,  retention,  and  distribution  of 
heat  coming1  from  exterior  and  interior  sources.  The  author  adduces  further  proofs 
of  the  conclusions  to  which  he  was  led  in  his  essay  on  the  influence  of  the  distri- 
bution of  land  and  water,  on  terrestrial  temperature  during  different  geological 
epochs,  of  which  an  outline  had  been  communicated  to  the  Association  in  1856, 
although  the  paper  itself  did  not  appear  in  a  complete  form  until  three  years  sub- 
sequently*. One  of  these  conclusions  was  subsequently  adopted  by  Professor 
Phillips,  and  this  is  now  further  extended  by  the  author.  It  appears  to  him  that 
the  distribution  of  land  and  water  most  favourable,  upon  the  whole,  to  a  general 
augmentation  of  terrestrial  temperature  arising  from  all  possible  primary  sources, 
is  that  of  a  water-covered  spheroid,  with  numerous  small  islands  scattered  over  its 
surface.  The  physical  conditions  originating  a  low  temperature  are  also  examined, 
and  finally  the  circumstances  most  favourable  to  the  presence,  at  the  same  epoch 
of  time,  of  opposite,  contiguous,  and  simultaneous  climatic  conditions.  Among 
other  questions,  the  influence  of  dry  and  moist  thermal  currents  of  air  upon  snow 
and  ice  was  discussed  from  considerations  depending  on  the  capacity  of  air  and 
vapour  for  heat.  From  these  considerations  it  follows  that,  while  cold  moist  air 
favours  the  formation  of  snow  and  glaciers,  warm  moist  air  is  highly  favourable  to 
their  destruction  compared  with  dry  air  at  the  same  temperature. 

The  author  has  thus  been  led  to  adopt  views  as  to  the  possible  formation  and 
development  of  glaciers  at  former  epochs  apparently  in  harmony  with  some  of  the 
conclusions  of  Charpentier,  Tyndall,  and  Frankland.  It  seems  to  follow  from  the 
views  developed  by  the  author  that  epochs  characterized  by  the  simultaneous  co- 
existence of  very  aifferent  climatic  conditions  over  different  regions  would  depend 
upon  variations  m  the  distribution  of  land  and  water,  combined  with  obstructions 
of  the  hydrothermal  agency,  whereby  the  surface  of  the  e,arth  receives  heat  from 
its  interior.  Geological  observation  seems  to  point  out  that  such  conditions  would 
be  most  likely  to  arise  during  the  later  and  prenistoric  formations,  as  well  as  during 
the  period  of  the  physical  history  of  the  planet  which  now  witnesses  the  develop- 
ment of  our  own  race.  

Note  on  some  of  the  Oolitic  Strata  seen  at  Dundry.     By  M.  5£bebt. 

On  Otolites.    By  E.  S.  Higgins. 

On  the  Origin  of  certain  Bocks,  and  on  the  Ossiferous  Caverns  of  the  South  of 
Devonshire,    By  H.  C.  Hodge. 

*  See  Atlantis,  January  1859 ;  and  Phil.  Mag.  vol.  xvil  S.  4.  p.  181. 
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Notice  of  tome  Geological  Appearances  in  the  Norih^nmt  of  Morocco. 
By  Dr.  T.  Hodghn. 

On  the  Coal-measures  of  New  South  Wales  with  Spirifer,  GloBsopteris,  and 
Lepidodendron,  By  William  Keene,  Examiner  of  Coal-fields  and  Keeper 
of  Mining  Records,  New  South  Wales. 

A  geological  map  of  the  country,  as  far  as  examined  by  the  author,  and  a  general- 
ised section,  illustrated  this  paper,  which  referred,  first, to  the  existence  oiBeleni- 
nites  (indicating  Secondary  rocks)  near  the  Rive?  Belliando  in  Queensland :  2nd, 
the  siliceous  fern-shales,  with  dicotyledonous  leaves,  from  the  southern  part  of  New 
South  Wales,  which  the  author  thinks  to  be  older  than  the  Coal-measures;  3rd, the 
false  Coal-measures,  or  Wyanamatta  shales,  in  the  upper  part  of  the  Sydney  Sand- 
stone ;  4th,  the  existence  of  eleven  workable  seams  of  coal  in  the  true  Coal- 
measures  of  New  South  Wales,  and  the  occurrence  of  Vertebraria  and  Ghssopieris 
throughout  the  entire  series.  Paohydomus  and  Bellerqphon  (abundant)  and  Spirifer 
(rare)  are  found  towards  the  lowest  seams;  and  here,  as  well  as  lower  down, 
Spirifer,  FsnesteUa,  and  Orthoceras  abound.  A  Heterocercal  fish  has  also  been 
found  in  the  shale  above  the  '  yard  seam*'  Siliceous  grits  underneath  the  lowest 
seam  contain  Lepidodendron  (Pachyphlceus).  5th.  The  author  alluded  to  the 
volcanic  phenomena  of  the  Peale  Ranges,  which  have  been  upheaved  since  the 
Coal-period;  indeed  in  some  of  the  lavas  Mr.  Keene  found  a  freshwater  mussel  of 
a  probably  existing  species.  6th.  Referring  to  the  auriferous  quartz-rocks,  shales, 
and  fbssiliferous  limestones^  on  which  the  Coal-measures  lie  unconformaDly,  the 
author  stated  that  he  believed  these  older  rocks  were  mutually  connected,  and 
belonged  to  one  and  the  same  system  of  strata;  and  that,  besides  gold,  the 
quarts  was  rich  with  copper-  and  iron-ores.  An  illustrative  series  of  specimens 
accompanied  the  paper;  and  the  author  referred  to  a  still  finer  collection  deposited 
in  the  Bath  Museum  in  1862.  

On  the  Species  of  the  Genus  Pteraspis.  By  E.  R.  Lankbstbb. 
In  this  paper  the  author  first  reviewed  the  present  state  of  our  knowledge  of 
those  remarkable  fossils  of  the  Old  Red  Sandstone,  the  Cephalaspis  and  Pteraspis, 
which  he  stated  was  in  a  very  unsatisfactory  condition.  Cephalaspis  had  been 
taken  in  hand  by  Sir  Philip  Egerton,  but  Pteraspis  was  in  a  state  of  complete  con- 
fusion. His  friend  Prof.  Huxley  had  intended  to  work  at  the  latter  genus,  and  had 
made  drawings  and  notes  for  tne  purpose,  but  had  finally  relinquished  his  inten- 
tion, and  handed  his  material  very  kindly  to  the  author.  From  this  and  other 
material  at  his  disposal,  the  author  was  enabled  to  establish  three  genera,  Pteraspis, 
Cyathaspis,  Scaphaspis,  in  place  of  the  one  Pteraspis.  In  the  first,  the  shield  con- 
sists of  seven  separable  pieces;  it  includes  Pt.  rostrahis,  Ag.,  Pt.  Crouohii,  Salter. 
In  the  second  genus,  Cyathaspis,  the  head-plate  is  separable  into  four  pieces  only; 
it  contains  Cyathaspis  Banksti,  and  a  new  species,  Cy.  SymondsU.  The  last  genus 
is  characterized  by  the  shield  being  composed  of  one  simple,  oval,  indivisible  plate. 
Scaphaspis  includes  Sc.  Lloydii,  Sc.  LevneU,  So.  truneatus,  and  Se.  ludensis. 

On  the  Boulder-clay  and  Drift  of  Scarborough  and  East  Yorkshire. 
By  John  Leckenby,  F.G.S, 
The  post-tertiary  beds  in  the  north-east  of  Yorkshire  exhibit  distinct  traces  of 
glacial  action.  At  Scarborough  they  attain  a  thickness  of  rather  more  than  200 
feet.  The  fossils  collected  in  the  boulder-clay  at  that  place  by  the  author,  and  in 
the  same  material  at  Whitby,  by  Mr.  Jeffreys,  represented  thirteen  species.  All 
of  them  are  marine ;  they  inhabit  high  latitudes,  and  (with  two  exceptions,  viz. 
Astarte  boreaUs  and  Tetima  ealcaria)  also  the  British  seas.  Mya  truncata  var. 
uddevaUensis  is  also  extinct  as  a  variety  in  our  seas. 

On  Organic  Remains  in  Laurentian  Rocks  in  Canada. 
By  Sir  W.  Logan,  Dr.  Dawson,  and  Dr.  Stebry  Hunt. 
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On  the  New  South  Wales  Coal  Field.    By  J.  Mac&js*zib. 

On  the  Geology  of  the  Smith  -  West  of  England.  By  0.  Moobb,  F.G.S. 
The  author  pointed  out  certain  physical  features  which  led  him  to  the  conclu- 
sion that  the  Mendip  Hills  had  performed  an  important  part  in  modifying  the  phy- 
sical geology  of  the  West  of  England,  and  that  it  was  probable  that  that  range  of 
hills  had  proyed  a  barrier  to  the  incursion  of  the  Secondary  seas  which  washed  their 
southern  slopes.  He  then  observed  that,  whilst  the  Secondary  rocks  outside  the 
coal-basin  were  generally  deposited  conformably,  those  on  the  outer  edge,  and 
within  the  Somersetshire  coal-basin,  afforded  evidences  of  general  unconformability, 
and  were  found  under  very  abnormal  conditions,  his  view  being  that  the  Mendips 
were  at  times  only  so  far  depressed  as  to  admit  of  occasional  irruptions  of  the  sea 
within  the  coal-basin,  the  thick  deposits  of  the  New  Red  Sandstone  and  the  Rheetic 
and  Liassic  seas  being  very  thinly  represented  therein.  The  Rhaetic  beds  were 
proposed  by  Mr.  Moore  for  a  group  of  rocks  intermediate  between  the  Lias  and  the 
Trias.  Though  thinly  represented  in  this  country  as  compared  with  the  Continental 
beds,  they  were  shown  to  be  of  great  interest  in  a  palseontological  point  of  view. 
Mr.  Moore  described  the  contents  of  three  cartloads  of  deposit  of  this  age  he  had 
found  washed  into  a  fissure  of  carboniferous  limestone  near  Frome.  Prom  this  he 
exhibited  twenty-nine  teeth  of  the  oldest  mammals,  three  only  having  been  pre- 
viously found — together  with  nine  genera  of  reptiles,  most  of  them  new  to  this 
country,  and  fifteen  genera  of  fishes.  Mr.  Moore  produced  to  the  Meeting  70.000 
teeth  of  the  Lophodus  alone  as  the  result  of  his  labour,  and  stated  that  the  three 
loads  of  clay  had  probably  yielded  him  one  million  specimens.  He  then  referred 
to  the  ironstone  of  the  Middle  Lias  in  the  North  of  England,  and  remarked  that 
one  landed  proprietor  alone  possessed  there  a  quantity  which,  it  had  been  calculated, 
when  converted  into  iron  and  sold  at  the  present  price  of  iron,  would  bring  in 
money  enough  to  pay  off  the  national  debt.  The  same  beds;  he  remarked,  occurred 
around  Bath  and  in  the  West  of  England ;  but,  from  their  not  containing  quite  so 
much  iron,  and  from  their  being  thinner,  the  fair  city  of  the  West  would  he  spared 
the  mortification  of  finding  blast  furnaces  springing  up  around.  Passing  to  the 
Upper  Lias,  the  author  described  a  very  remarkable  bed  containing  insects,  fruits, 
Crustacea,  fishes,  and  reptilia.  In  doing  this  he  produced  a  number  of  nodular 
stones,  and  .was  enabled  to  say  that  one  contained  tne  tail  of  a  Pachycormus,  that  a 
second  contained  a  head  of  the  same  fish,  a  third  a  perfect  fish,  whilst  another  held 
in  its  stony  embrace  a  cuttle-fish,  which  it  was  prophesied  would  contain  the  cut- 
tle-bone and  ink-bag.  Mr.  Moore  proceeded  to  open  them,  when  the  fish  he  had 
previously  indicated  was  discovered ;  and  the  most  interesting  specimen  was  that 
which  contained  the  cuttle-fish.  When  Mr.  Moore  broke  open  the  stone,  not  only 
was  the  cuttle-fish  visible,  but  the  inky  fluid  (the  sepia)  was  discovered,  as  in  a 
fish  of  the  same  kind  that  might  be  taken  out  of  the  sea  at  the  present  day.  There 
was  as  much  of  it  as  would  fill  an  ordinary-sized  ink-bottle,  He  then  produced 
some  very  perfect  specimens  of  the  Ichthyosauri  found  in  the  neighbourhood  of 
Bath,  ana  a  specimen  of  a  fish,  about  the  size  of  a  salmon,  of  six  or  seven  pounds 
weight.  It  was  so  perfect  in  its  form  and  appearance  and  shape  that,  but  for  its 
colour,  as  Mr.  Moore  said,  it  might  be  handed  by  mistake  to  tne  cook  to  dress : 
and  yet  millions  and  millions  of  years  must  have  elapsed  since  this  fish  lived  and 
moved  about  in  the  water.  In  the  mammal  drift,  which  entirely  surrounded  Bath, 
the  remains  of  extinct  mammalia  were  abundant,  and  Mr.  Moore  exhibited  many 
specimens.  ______ 

Note  on  the  Occurrence  of  the  same  Fossil  Plants  in  the  Permian  Bocks  of  West- 
moreland and  Durham.  By  Sir  R.  I.  Mubchisojt,  K.C.B,,  D.C.L.,  LL.D,, 
F.B.S.  

Traces  of  Olaoial  Drift  in  the  Shetland  Islands.     By  C.  W.  Pbach. 
Having  last  summer  accepted  the  kind  invitation  of  Mr.  J.  Gwyn  Jeffreys  to  be 
his  guest  on  a  dredging:  expedition  to  these  northern  isles,  I  was  induced,  oy  a  re- 
quest from  Sir  R.  L  Murchison,  to  look  out  for  traces  of  glacial  action  there.    The 
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result  of  my  observations  I  have  thought  right  to  lay  before  the  British  Associa- 
tion, apologizing  for  the  meagre  story  I  have  to  tell.  This  poverty  arises  partly 
from  my  resolve  to  devote  all  the  time  possible  to  zoological  work,  and  partly  from 
the  very  small  portion  of  the  islands  visited.  Our  first  landing  was  at  Lerwick, 
where  little  time  was  spent,  either  then  or  when  returning.  In  a  short  walk  that 
I  took  in  the  immediate  vicinity  of  the  town,  at  the  Bay  of  Sclate,  I  found  the 
sandstone  on  the  top  of  the  clift  deeply  rutted,  striated,  and  polished  j  and  a  little 
inland,  on  the  side  of  the  famed  Loch  of  Clickamin,  similar  markings.  These 
markings  are  again  to  be  seen  on  the  opposite  side  of  this  bay.  The  ruts,  &c  are 
all  in  a  north  and  south  direction,  with  slight  deviations  to  the  east  and  west  The 
direction  the  drift  came  from  is  evidently  northerly,  and  may  be  traced  up  the 
valley,  as  shown  by  the  wide-spread  ruin  and  large  blocks  scattered  all  over  it, 
resting  on  striated  and  polished  rocks.  The  hills  on  each  side  of  this  valley  and 
those  at  the  head  beyond  the  docks  bear  unmistakeable  evidence  also  of  grinding 
and  polishing.  After  leaving  Lerwick  the  Out-Skerries  of  Whalsey  became  our 
home.  The  three  small  islands  forming  this  group  lie  far  out  in  the  sea ;  they  are 
called  Gruna,  Bruray,  and  Housay.  There  is  an  excellent  harbour  here,  having 
two  good  entrances  for  vessels  and  boats,  and  a  third  into  which  boats  can  run 
when  the  tide  answers.  These  entrances  are  triradiate,  the  harbour  being  in  the 
centre,  sheltered  by  the  three  islands  from  every  wind.  They  have  been  the  scene 
of  great  grinding,  all  being  more  or  less  rounded, — roches-tnoutonntes  form  of 
knolls  being  abundant, — whether  composed  of  granite,  gneiss,  quartz,  or  limestone, 
all  these  being  intermingled  throughout  the  group.  Although  much  corroded  by 
atmospheric  action,  ana  the  limestone  much  more  acted  on  by  sea-water,  the 
rounding  can  be  everywhere  seen.  By  these  agents  the  ruts,  stria,  &c.  are  thus 
generally  obliterated,  and  they  are  also  further  obscured  by  an  overgrowth  of 
lichen.  I  was  fortunate  enough  to  find  a  recently-bared  rock  near  the  Mill  Cove 
on  the  island  of  Housay,  from  which  I  further  removed  the  drift  and  washed  the 
stone,  and  here  ruts,  stria,  and  polishing  could  be  as  plainly  seen  as  if  just  done. 
I  also  found  on  the  highest  part  of  this  island,  on  a  gneiss  rock,  some  deep  ruts  and 
scratches,  which,  with  those  at  the  Mill  Cove,  ran  nearly  E.  and  W.,  this  oeing  the 
direction  of  the  channel  of  the  two  principal  entrances  to  the  harbour  which  sepa- 
rates Oruna  from  Bruray.  The  clin  on  the  north  side  of  the  Mill  Cove  of  Housay 
is  about  200  feet  high ;  the  sea  breaks  on  the  top  of  it  in  heavy  gales,  and  tears 
up  the  rock,  and  also  throws  up  material  from  the  deep.  So  great  is  the  force,  that 
large  blocks  are  driven  far  bacK,  a  considerable  distance  from  the  edge  of  the  cliff, 
into  a  semicircular-like  wall.  Between  this  wall  and^  the  cliff  a  deep  river-like 
gully  is  scooped  out,  down  which  the  water  rushes  again  to  the  sea,  at  a  great  dis- 
tance from  the  spot  whence  it  was  thrown  up.  The  water  left  in  depressions  in  this 
gully  is  brackish,  and  in  it  JSnteromorpha  grows.  Mr.  Jeffreys  and  myself  gathered 
portions  of  limpets,  mussels,  periwinkles,  rock  whelks,  and  other  sea  shells,  amongst 
the  sand  and  gravel,  both  in  and  on  the  edge  of  this  gully.  The  whole  of  the  top 
of  this  cliff  (much  of  it  is  now  beyond  the  influence  of  the  seas  of  the  present  day) 
is  also  strewn  with  proofs  of  similar  action,  some  of  the  stones  hanging  in  ridges 
on  the  rounded  sides  of  the  hill.  All  these  loose  blocks  and  stones  rest  on  rounded 
knolls  and  polished  rock — all  so  polished  before  the  burthen  they  now  bear  was 
thrown  on  tnem.  Although  I  know  of  many  grand  instances  of  such  recent  ruin 
both  in  Caithness  and  Orkney,  this  far  exceeds  them  all.  Every  season  the  terrific 
seas  which  break  on  the  whole  of  these  islands,  leave  traces  of  their  power  of  the 
most  astonishing  kind.  As  well  as  the  markings  on  the  rocks,  I  met  with  several 
deposits  of  drifted  matter,  in  which  rounded,  striated,  and  smoothed  stones  were 
not  uncommon.  Some  of  these  deposits  were  from  12  to  14  feet  in  depth. 
Perched  blocks,  but  not  in  abundance,  some  of  large  size,  were  scattered  over  the 
whole  group.  Our  next  move  was  to  North  Unst,  Baltasound  being  our  head- 
quarters. Here  too  the  effect  of  glacial  action  was  plainly  to  be  seen.  The  ser- 
pentine rock  had  suffered  seriously,  and  although  much  acted  on  by  weather,  the 
rounded  outline  of  the  hills  and  knolls  tells  clearly  of  the  grinding  they  had  been 
subjected  to.  Huts  and  stria  are  also  rare  here.  They,  however,  fell  under  my 
notice  on  the  cliff  at  Hagdale  in  Haroldswick  Bay,  on  a  recently  bared  rock  un- 
derlying a  thick  deposit  of  drift,  in  which  rounded  and  striated  stones  and  blocks 
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were  plentiful.  The  whole  of  the  rubbed  serpentine  enclosed  in  the  drift  shows 
small  pieces  of  chromate  of  iron  standing-  up  beyond  the  matrix,  proving  that  this 
mineral  is  very  generally  diffused  throughout  the  whole  of  the  serpentine  of  Unst. 
The  direction  of  the  ruts,  &c  is  nearly  W.N.W.  and  E.S.E.  The  hills  of  the 
Muckle  and  Little  Heogs  lie  to  the  north  of  this  spot  (Hagdale),  and  a  slope,  from 
about  20  feet  above  the  level  of  the  sea,  rises  gradually  hence  to  the  top  of  the 
Muckle  Heog  to  the  height  of  at  least  500  feet  In  this  slope  lies  the  famed 
chromate-of-iron  mine.  On  reaching  the  top  of  this  hill  I  found  the  W.N.  W.  end 
vertical  and  polished  to  the  depth  of  at  least  150  feet  The  hill  to  the  north  of 
this  slopes  towards  it.  This  storm  side  had  evidently  resisted  a  portion  of  the  de- 
stroying force,  and  turned  it  on  its  western  flank,  and  thus  it  swept  down  the  valley 
towards  Haroldswick  Bay,  evidenced  by  the  greater  destruction  there  than  on  the 
eastern  side  towards  Baltasound.  This  is  a  fine  instance  of  crag  and  tail,  the  north 
end  of  the  Muckle  Heog  being  the  crag,  the  south  with  the  Little  Heog  forming 
the  tail.  The  scene  from  the  top  of  the  Muckle  Heog,  when  looking  towards 
Haroldswick,  and  then  in  the  direction  of  Burrafiord,  is  one  that  tells  of  mighty 
agency  long  continued,  powerful  to  crush  and  grind — so  powerful  that  the  really 
hard  and  massive  hills  of  serpentine  have  been  ploughed  down  and  removed  to 
below  the  sea-level  in  places  near  Haroldswick,  the  sea  having  since  piled  up  a 
beach  on  these  spots,  through  which  the  water  percolates  from  the  low  peaty  soil 
formed  at  the  back  at  each  recession  of  the  tide.  All  over  Unst  the  rocks  show 
traces  of  abrasion,  and  in  many  places  deposits  of  drift,  enclosing  stones  of  all 
sizes,  some  of  which  are  rounded  and  striated.  I  mention  a  few  of  these  spots 
where  I  got  drift,  so  that  any  one  desirous  may  see  them.  First,  Hagdale,  at 
Hammer,  on  the  side  of  Baltasound.  The  haunted  burn  of  Watlea,  between  Balta- 
sound and  Ueay  Sound,  and  at  the  latter  place  on  the  sea-shore.  On  the  south  side 
of  the  Island  of  Ueay  a  similar  deposit  underlies  a  sandy  raised  beach,  which 
encloses  pebbles,  whelks,  oysters,  and  other  sea-shells,  as  well  as  fish-bones,  in 
abundance.  Large  perched  blocks  (some  many  tons  in  weight)  lie  scattered 
about  everywhere.    In  none  of  the  glacial  deposits  did  I  find  a  single  organism. 

Thus,  then,  at  both  ends  and  the  middle  of  this  interesting  group  of  islands 
traces  of  glacial  action  have  been  found.  I  must,  however,  leave  the  filling  up  of 
the  interspaces  to  others.  I  feel  certain  that,  from  the  appearance  of  the  islands 
as  we  coasted  along  them,  the  whole  have  been  visited  by  similar  action. 


Additional  List  of  Fossils  from  the  Boidder-clay  of  Caithness. 
By  C.  W.  Peach. 

In  1862,  at  Cambridge,  I  had  the  pleasure  of  reading  to  this  Section  a  list  of 
fossils  found  in  the  Boulder-clay  of  Caithness.  In  consequence  of  the  interest  which 
it  excited,  I  have  since  paid  greater  attention  to  this  deposit  and  its  organisms,  and 
have  been  ably  assisted  by  my  friend  Mr.  Joseph  Anderson  of  this  place  (who  is 
also  a  hard  worker  in  the  Old  Red  Sandstone;,  and  Mr.  J.  Miller  Sutherland,  of 
Lybster.  These  gentlemen  have  kindly  brought  all  their  gatherings  to  me  for  ex- 
amination, and  thus  I  find  that  they  have  also  got  nearly  the  whole  of  the  organisms 
mentioned  in  both  lists.  Mr.  Sutherland  has  found  one  shell  and  Mr.  Anderson  two, 
which  have  not  occurred  to  me. 

The  Foraminifera,  mentioned  at  the  bottom  of  the  list,  were  named  by  Messrs. 
Jeffreys  and  Waller,  both  excellent  authorities.  They  were  taken  by  me  out  of  a 
very  small  nest  of  sand  enclosed  in  the  clay  of  the  Burn  of  Haster.  With  these 
were  portions  of  minute  shells,  and  plates  and  spines  of  Echinoderms,  and  spicula 
of  Sponges.  Mr.  Anderson  has  since  obtained  a  great  many  Foraminifera,  Ento- 
mostraca,  &c,  by  washing  the  Boulder-clay  itseff,  probably  as  many  as  ten  or 
twelve  genera.  These  all  require  careful  examination  by  those  conversant  with 
such  minute  and  difficult  forms  before  they  can  be  made  use  of.  Mr.  Jeffreys  had 
suggested  to  me  that  very  delicate  organisms  might  be  got  by  washing  the  Boul- 
der-clay, but  I  thought  it*  too  hard  and  obstinate,  so  that  to  Mr.  Anderson  is  the 
credit  due  of  first  proving  Mr.  Jeffreys's  suggestion  correct,  although  he  had  never 
heard  of  it.  This  washing  test,  if  applied  to  deposits  of  clay  apparently  destitute  of 
organisms,  may  lead  to  interesting  results.    Mr.  Anderson  and  myself  nave  washed 
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clay*  from  many  localities,  extending  from  near  John  O'Groats  to  beyond  Wick, 
and  all  the  sample*  tried  have  yielded  more  or  fewer  Foraminifera,  Entomostraca, 
&c,  from  whatever  part  of  the  deposits  the  clay  has  been  taken. 

In  my  last  paper  I  stated  that  in  no  case  had  I  found  two  valves  of  a  shell  united 
in  the  clay.  I  have  since  got  an  Anomia  with  both  valves  in  place,  and  in  a  beau- 
tiful state  of  preservation.  It  occurred  in  Boulder-clay  containing  tne  usual  rubbed 
stones  and  broken  shells.  Mr.  Anderson  has  a  piece  of  shell,  on  which  is  a  cluster 
of  young  Balani  hi  excellent  preservation.  Such  instances  are  so  rare  that  I  think 
them  worthy  of  notice. 

I  may  mention  that,  when  dredging  this  summer  with  Mr.  Jeffreys  off  Shetland, 
I  was  much  struck  with  the  fossil  sheik  brought  up  at  almost  every  haul,  all  so 
much  like,  in  fact  identical  with,  those  found  in  the  Boulder-clay  of  Caithness; 
and  although  some  were  broken,  for  instance,  Cypfina  islandica,  the  only  difference 
that  I  could  perceive  in  their  appearance  and  preservation  was  that  the  dredged 
shells  generally  were  more  perfect  than  those  in  the  clay.  The  fragmentary  state 
of  the  clay  shells,  I  believe,  was  caused  by  the  rough  treatment  they  had  expe* 
rieneed  in  being  removed  from  the  original  deposit  in  which  many  of  them  had 
been  Imbedded,  and  which  was  subsequently  broken  up  before  being  removed  to 
and  lodged  in  the  formation  that  now  overlies  the  Caithness  flags. 

I  think  it  riffht  to  mention  that  Mr.  J.  Cleghora  of  Wick,  and  Mr.  Dick  of  Thurso, 
were  the  first  local  geologists  who  found  and  made  public  the  fact  that  this  forma- 
tion was  fossiliferous— a  fact  previously  doubted.  I  am  again  indebted  to  Mr.  J. 
Gwyn  Jeffreys  for  his  kindness  in  naming  the  Mollusca  and  Cirripedia.  For  the 
rest  I  am  answerable. 

The  following  list  contains  41  additions,  which  with  the  42  in  the  first  list  gives 
a  total  of  83  species  of  shells,  Ac,  from  the  Boulder-clay  of  Caithness  as  ascertained 
up  to  the  present  time : — 


Univalves. 

Fusus  antiquus. 

Buccinum  undatum,  var.  depurator. 

Bela  pyramidalis*. 

ginnaniana  (nebula)*. 

Natica  pallida  (groenlandica). 

afnnis  (clausa). 

Cerithiopsis  costulata. 
Turritella  (communis)  ungulina. 
Lacuna  divaricate  (vincta). 
Litorina  litorea. 

Bivalves. 
Ostrea  edulis. 

Anomia  ephippium,  var.  squamula* 
Pecten  islanaicust. 
Mytilus  edulis* 

modiolus. 

Crenella  decussata. 
Nucula  nucleus. 
Leda  pernula. 
Cardium  fasciatum. 
Lucina  borealis. 

spinifera. 

Astarte  sulcata,  var.  scotica. 
Venus  lincta. 
Donax  vittatus. 
Saxicava  rugosa. 
Mya  truncata. 

•  Found  by  Mr.  Anderson. 


Brachiopoda. 
Ahynchonella  psittacea. 

Entomostraoa. 
Some  valves  of  Cythere  f 

Cirripedia, 
Balanus  crenatus. 
Verruca  stromia. 

Annelida. 
Sipunculus,  case  o^  in  the  shell  of  a 
Itentalium. 

Pblytoa. 

Lepralia  unicornis. 
Tuoulipora  hispidaP — very  much 
rubbed* 

JSchutoderinoUs* 

Ophlocoma  roeula,  spines  of. 
Echinus  neglectus,  spine  of,  with 
others  of  at  least  two  more  species. 
Spatangi,  many  spines  o£ 

Foraminifera. 
Cristellaria  calcar. 
Polystomella  crispa. 

umbilicatula. 

Botalia  Beccarii. 
Miliolina  seminulum. 

t  Found  by  Mr.  J.  Miller  Sutherland. 
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Recapitulation. 

Varieties  of  species 

New.                In  last  list.  Additions. 

Shells— TJnivalvea 8        2        10 

„       Bivalves   16        ....          1        16 

„        Brachiopoda 1         —        ....  1 

„        Entomostraca 1        —        ....  1 

„        Cirripedia 2        —        2 

„        Annelida 1        —        ....  1 

„        Potyzoa 2        —        2 

„        Ectiinodermata    . .     8        ....        —        ...,  8 

„        Foraminifera    6        —        ....  5 

Previous  list  of  1862 ; 42 

Making  together  of  ascertained  species  and  varieties   83 

Of  which  in  the  present  list  86  are  British,  and  all  are  Scandinavian  and  Arctic* 


On  an  Accumulation  of  Shells,  with  Human  Industrial  Remains,  found  on  a 
hill  near  the  River  Teign,  in  Devonshire*  ByW.  Pengelly,  F.R.S^  F.G.S. 
In  this  paper  the  author  described  a  large  accumulation  of  shells,  all  of  them 
such  as  were  derivable  from  the  estuary  oi  the  Teign.  which  had  been  found  in  a 
trench  rudely  but  distinctly  cut  in  the  New  Red  Conglomerate  at  Rocombe,  in  the 
parish  of  StoKeinteignhead,  about  four  miles  from  Torquay.  A  considerable  amount 
of  broken  pottery  oi  coarse  character,  a  brass  armlet,  a  bone  hair-pin,  and  a  portion 
of  a  quern,  all  or  Anglo-Roman  age,  were  mingled  with  the  shells. 

On  Changes  of  Relative  Level  of  Land  and  Sea  in  South-Eastern  Devonshire, 
in  Connexion  witii  the  Antiquity  of  Mankind.  By  W.  Pbkgblly,  F>R.S>> 
F.G.&* 

In  thia  communication  the  author,  having  briefly  noticed  the  characteristics  of 
the  existing  general  coast-line,  described  a  series  of  phenomena  which  indicate  that 
within  what  is  known  as  the  Quaternary  Period,  the  whole  of  south-eastern  Devon- 
shire was  at  least  280  feet  lower  than  at  present ;  that  by  a  series  of  slow  and  gradual 
upheavals,  separated  by  protracted  periods  of  intermittence,  it  was  raised  at  least 
40  feet  above  its  present  level ;  that  these  elevatory  movements  were  followed  by 
one  of  subsidence  j  that  since  the  last  adjustment  or  relative  level,  the  waves  have 
cut  back  the  cliffe  so  as  to  form  the  existing  Btrand,  which  in  some  instances  is 
nearly  half  a  mile  in  width.  Having  discussed  the  relative  chronology  of  the  factt 
described,  he  showed  that  the  Mammoth  existed  in  Devonshire  so  late  as  the  era  of 
the  submerged  forests  of  Torbay ;  and  that  this  period  had  not  closed  before  the 
advent  of  man  in  the  same  locality.  Lastly,  he  produced  a  flint  implement  found 
in  a  patch  of  gravel  on  Windmill  Hill,  Brixham,  and  which,  from  its  situation  and 
character,  must  be  of  an  antiquity  greater  than  that  of  the  submerged  forests,  or 
raised  beaches,  or  ossiferous  caverns,  or  even  the  Betula  nana  clays  of  the  district 

On  the  Formation  of  Valleys  near  Kirkby  Lonsdale. 
By  Prof.  Phtilips,  MA,.,  LL.D.,  F.R.S.,  F.G.S. 

The  author  called  the  attention  of  geologists  engaged  in  considering  the  theory 
of  the  origin  of  valleys  to  the  necessity  of  keeping  in  view  not  only  all  the  real 
causes  which  have  been  concerned  in  changing  the  level  and  modifying  the  surface 
of  the  solid  land,  but  also  the  peculiarities  of  the  rocks  themselves  in  regard  to  the 
resistance  they  might  offer  to  tne  waste  occasioned  by  the  mechanical  and  chemical 
agencies  of  water.  He  proposed  to  show,  in  regard  to  certain  treat  ridges  and  hol- 
lows which  limited  the  drainage  of  the  Lune  and  its  branches,  that  these  were 
plainly  sketched  out  by  ancient  subterranean  movements ;  that,  in  regard  to  par- 
ticular streams,  as  the  Lune  and  the  Bother,  there  must  have  been  valleys  on  part 
of  their  course  before  the  age  of  the  Old  Red  Sandstone ;  and  that  the  courses  of 
others,  as  Leek  Beck  and  Barbon  Beck,  were  marked  out  by  great  faults ;  while 
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others,  not  in  directions  of  such  faults,  were  yet  traceable  to  lines  of  weakness  in 
rocks  occasioned  by  joints,  having  a  determinate  relation  to  these  fractures.  The 
conclusion  from  the  whole  being  that  the  main  features  of  the  inequalities  of  the 
earth's  surface  were  always  referable  to  displacements  of  the  rocks  and  lines  of 
weakness  dependent  on  them;  and  that  the  agencies  of  waste  along  their  directions 
were  ancient  operations  of  the  sea,  at  the  rising  and  falling  of  the  level  of  the  land, 
and  other  operations  sometimes  very  ancient,  but  often  still  in  force,  depending  on 
atmospheric  vicissitudes.  Tn  reference  to  this  latter  operation  the  author  gave 
proof  from  the  upper  part  of  Leek  Beck  that  the  narrow  rocky  limestone  frlen 
which  runs  up  toward  the  "County  stone"  is  nothing  else  than  a  line  of  ancient 
subterranean  caverns,  of  which  the  roofs  have  fallen  in,  and  that  this  process  is  still 
in  progress,  the  water  being  received  in  swallows  at  higher  levels  on  the  slope  of 
the  moors,  and  employed  in  dissolving  the  calcareous  rocks  on  its  passage.  Thus 
the  valley  in  question,  and  many  others  similarly  situated,  were  not  excavated  from 
the  surface,  but,  after  long  ages  of  underground  action  of  water,  were  formed  by  the 
falling  in  of  the  unsupported  roofs.  After  this  had  occurred  the  usual  surface 
action  of  running  water  had  modified  the  sides  and  the  slopes  of  the  bed. 


On  the  Measure  of  Geological  Time  by  Natural  Chronometers. 
By  Prof.  Phillips,  M.A.,  LL.D.,  F.R.S.,  F.G.8. 

Distinguishing,  in  the  first  place,  between  the  history  of  operations  in  the  sea 
and  on  the  land,  by  which  the  succession  of  ancient  phenomena  is  determined, 
from  the  attempts  to  ascertain,  first  the  relative,  and  finally  the  absolute  chronology 
of  these  events,  the  author  noticed  several  orders  of  natural  effects  which,  being 
traceable  through  the  later  geological  periods,  and  still  in  progress,  seemed  the  fit- 
test to  be  employed  in  the  measure  of  Caenozoic  time.  Examples  are  found  in  the 
action  of  streams  wearing  away  their  channels,  or  depositing  sediment ;  in  the 
formation  and  growth  of  peat  moor ;  in  the  filling  up  of  lakes ;  and,  finally,  in 
the  accumulation  of  detritus  in  conical  mounds  at  the  foot  of  precipices  by  falling 
of  rocks  or  torrents  of  water.  The  last  case  was  illustrated  dv  drawings,  and  a 
description  of  the  remarkable  mounds  of  La  Tiniere  on  the  Lake  of  Geneva,  near 
Villeneuve,  which  had  been  investigated  by  M.  Morlot.  At  this  place  one  of  the 
mounds,  the  least  ancient,  has  been  cut  through  by  the  railway  to  a  depth  of  be- 
tween 20  and  30  feet.  The  section  exposes  the  materials  usually  found  in  such 
mounds  (large  and  small  pebbles  and  sand) ;  but,  in  addition,  three  bands  of  loamy 
matter,  6  to  8  inches  thick,  are  seen  to  range  parallel  to  the  general  surface,  one, 
4  feet  below  the  surface,  another,  10  feet,  the  third  19  feet  The  bands  contain 
charcoal,  and  have  rather  the  aspect  of  vegetable  earth,  in  part  stained  yellow. 
With  the  upper  one  were  found  Roman  reliquiae — fragments  of  tiles  and  a  coin ; 
the  middle  one  yielded  no  such  objects,  but  some  bronze  fabrications ;  the  lower 
one,  coarse  pottery,  also  fragments  of  bones  of  men  and  animals.  Prof.  Phillips 
was  so  fortunate  as  to  obtain  from  this  lowest  band,  by  his  own  research,  a  portion 
of  cranial  bone,  which,  bv  the  help  of  Mr.  C.  Robertson  of  the  Oxford  Museum,  he 
finds  to  be,  as  he  had  conjectured,  part  of  the  occipital  bone  of  man.  From  these 
facts  M.  Morlot  inferred  that  at  three  successive  epochs  the  action  of  the  torrent 
spread  the  reliquiae  of  human  occupation  over  the  growing  delta  of  La  Tiniere — 
that  the  epochs  may  be  approximately  calculated  at  1600, 3800,  and  6400  years  ago. 
And  he  refers  these  dates  to  particular  points  in  the  "  Roman,"  "  bronze, "  and 
"stone"  periods;  so  that  the  earliest  trace  of  man  in  this  delta  is  between  6000 
and  7000  years  old.  No  stone  implements  occurred  in  this  mound.  The  age  of  the 
whole  mound  is  estimated  at  10,000  years.  M.  Morlot  also  applied  the  same  me- 
thod of  computation  to  the  earlier  and  larger  conical  mound  of  La  Tiniere.  which 
was  deposited  while  the  Lake  of  Geneva  was  maintained  at  a  higher  level.  The 
result  gives  for  this  cone  1000  centuries ;  and  M.  Morlot  regards  it  as  a  fair  approx- 
imation to  the  length  of  " post-glacial "  time — the  term  "post-glacial,"  as  we 
employ  it  in  England,  being  supposed  to  agree  with  the  end  of  the  last  great  ex- 
tension of  ice  in  the  Alps. 

Prof.  Phillips  then  presented  to  the  Meeting,  on  the  part  of  M.  Morlot,  English 
translations,  executed  by  that  gentleman,  of  the  interesting  memoirs  which  he  had 
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read  to  the  Academy  at  Lausanne,  and  to  a  meeting  of  the  Society  of  Natural  Phi- 
losophy at  that  place. 

On  the  Distribution  of  Granite  Blocks  from  Wasdale  Craig. 
By  Prof.  Phillips,  MjL,  LL.D.,  F.RJS.,  F.Q.S. 
For  more  than  thirty  years  the  attention  of  the  author  has  been  earnestly  fixed 
on  the  remarkable  facts  which  have  been  observed  by  Prof.  Sedgwick  and  himself 
in  regard  to  the  dispersion  of  granite  blocks,  from  Wasdale  Craig,  over  high  and 
low  ground  across  Yorkshire  ana  certain  tracts  of  neighbouring  counties.  While 
in  the  drainage  of  the  Eden  and  the  large  tracts  embraced  by  the  northern  and 
eastern  branches  of  the  Humber,  and  the  long  depression  on  the  western  side  of  the 
carboniferous  chain  of  Yorkshire  and  Lancashire,  these  blocks  occur  even  plenti- 
fully, they  are  quite  unknown  in  every  part  of  the  country  to  the  westward  of  the 
parent  rock.  In  tracing  the  course  of  the  blocks  from  the  extreme  south-east  of 
Yorkshire  back  to  their  origin,  it  is  found  that  they  by  no  means  follow  the  valleys 
and  avoid  the  heights,  but  that,  on  the  contrary,  with  little  or  no  difference,  they 
occur  alike  on  hills  and  dales,  though  not  on  the  very  highest,  till  on  Stainmoor,  at 
the  north-western  extremity  of  Yorkshire,  they  appear  on  surfaces  raised  1400  feet 
above  the  sea.  Through  this  pass  of  Stainmoor,  which,  though  so  much  elevated, 
is  in  fact  a  great  transverse  depression  in  the  carboniferous  chain,  the  blocks  have 
passed  on  as  through  a  strait  of  an  ancient  sea.  At  no  other  point  have  the  blocks 
crossed  the  chain.  Turning  now  from  Stainmoor  to  the  west,  we  remark  that  in  all 
the  intermediate  country,  whether  elevated  to  about  1000  feet  above  the  sea,  or  only 
to  about  500,  blocks  of  the  granite  are  frequent ;  and  on  approaching  the  site  from 
which  all  have  passed,  they  grow  so  numerous  as  even  to  Tbe  counted  by  hundreds 
and  thousands.  The  summit  of  Wasdale  Craig,  being  elevated  only  1479  feet  above 
the  sea,  it  is  obviously  not  possible  to  explain  the  distribution  of  rocks  which  has 
been  sketched,  either  Dy  the  movement  of  glaciers,  or  the  floatation  of  icebergs,  with* 
out  some  particular  suppositions  in  regard  to  the  relative  levels  of  several  tracts  of 
land ;  even  if  we  leave  out  of  account  any  perplexity  as  to  the  relative  levels  of  land 
and  sea.  During  a  few  late  years,  the  author  has  turned  special  attention  to  Wasdale 
Craig  itself,  ana  to  the  distribution  of  granite  blocks  in  its  immediate  vicinity,  and 
he  presents  a  map,  showing  this  distribution  for  a  few  miles  from  the  Craig.  As 
already  observed,  they  are  too  numerous  to  be  counted  in  all  the  country  for  one  or 
two  miles  to  the  eastward,  whatever  be  the  aspect,  or  shape,  or  slope  of  the  ground, 
while  none  occur  to  the  westward.  Wasdale  Craig  is  itsell  within  the  drainage  of 
the  Lune.  To  the  north  and  west  of  it  the  summit  of  drainage  between  the  Lune 
and  the  Eden  is  traced  over  varying  heights,  greater  and  less  than  that  of  the  Craig. 
This  drainage  summit  is  passed  by  the  blocks,  at  a  level  below  1000  feet,  on  a  line 
a  little  to  the  north  of  east.  South-westward  of  the  Craig  is  the  watershed  between 
the  Lune  and  the  Kent  This  summit  appears  not  to  have  been  passed  at  all, 
though  in  many  places  it  is  much  below  the  height  of  the  granite  Craig.  The 
blocks  are  often  or  very  large  size :  some  within  two  or  three  miles  of  the  Craig  are 
12. 14, 18  feet,  and  even  more  in  the  largest  dimensions ;  and  at  Thirsk,  seventy  miles 
off,  a  block  was  found  13  feet  in  diameter.  They  seldom  appear  to  have  been 
rolled,  but  yet,  perhaps  by  ordinary  surface  waste,  they  have  often  become  blunted 
at  the  angles.  The  author  is  convinced,  by  his  frequent  examination  of  the  phenol 
mena,  1.  that  the  distribution  to  such  great  distances,  in  directions  not  conformed 
to  natural  courses  of  drainage,  can  be  best  explained  by  the  agency  of  ice ;  2.  that 
it  cannot  have  been  effected  oy  glacier  movement  on  the  land  at  its  present  absolute 
elevation ;  3.  that  it  cannot  have  been  performed  by  iceberg  floatation  on  an  ocean 
.  however  elevated,  if  the  present  relative  elevations  of  the  country  were  then  the 
same  as  now ;  4.  that  the  excessive  abundance  of  blocks  near  the  Craig,  and  in  the 
region  fronting  it  to  .the  east  seems  to  require  the  supposition  of  a  considerable 
disturbing  force,  which  greatly  shattered  the  Craig,  and  provided  a  large  quantity 
of  removable  blocks  before  the  ice  action  came  on.  On  the  whole,  the  author  sup- 
poses that  during  the  glacial  period  such  a  disturbance  took  place ;  that  the  lake 
district  was  depressed  j  that  icebergs  formed  from  shore  ice,  and  at  moderate  depths 
in  the  sea,  carried  away  many  of  the  loosened  blocks,  over  the  region  Jar  away  to 
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the  east,  while  that  was  relatively  lower  than  it  is  at  present,  and  that  afterwards 
the  distribution  of  the  blocks  near  Wasdale  Crai?  took  place  while  the  land  was 
rising.  And  he  computes  roughly  that  if  the  blocks  now  visible  in  the  region 
round  Wasdale  Craig  were  restored  to  it,  and  placed  in  the  granitic  area  now  ex- 
posed, they  would  cover  it  in  every  part  to  the  depth  of  about  8  feet  The  blocks 
of  stone  now  seen  to  be  loosened  around  the  Craig,  and  lying  against  its  steeps, 
would  not  amount  to  one-thousandth  part  of  this  quantity,  from  which  the  author 
draws  an  argument  in  support  of  his  views,  of  the  preparatory  concussions  neces- 
sary to  produce  enough  masses  for  the  ice  to  transport  On  another  point  of  some 
difficulty  he  offered  a  few  remarks.  Both  near  the  Oraig,  and  at  small  distances  from 
it,  the  quantity  of  other  stones  distributed  by  the  same  agency  as  the  granite  is 
relatively  very  small,  and  the  masses  are  of  small  magnitude.  At  very  great  dis- 
tances, as  sixty  or  eighty  miles  away  in  Yorkshire,  this  disproportion  as  to  quan- 
tify is  less  remarkable,  out  the  granite  blocks  are  Btill  usually  the  largest  The 
author  believes  that  the  difference  of  magnitude  between  the  granitic  and  the 
schistose  blocks  may  be  understood  by  the  much  greater  prevalence  of  joints  in  the 
latter,  which  produces  now,  in  some  sorts  of  schistose  rocks,  near  Wasdale  Craig, 
pretty  extensive  "  screes,"  while  the  sides  of  the  granitic  cliffs  are  encumbered  with 
large  rook  masses.  The  difference  of  auantity  he  supposes  to  be  explicable  by  the 
peculiar  conditions  of  the  formation  of  the  ice,  which  he  conceives  to  have  gene- 
rally picked  up  the  blocks  by  adherence  to  the  lower  surface  of  the  freesing  mass, 
and  not,  as  in  ordinary  glaciers,  to  have  received  them  on  the  upper  surface. 

Notes  on  tiie  Volcanic  Phenomena  and  Mineral  and  Thermal  Water*  of 
Nicaragua.    By  Commander  B,  Pim,  R.N. 

On  ike  Position  in  tiu  Great  Oolite,  and  the  Mode  of  Working,  ofihe  Bath 
Freestone.    By  J.  Raotell. 

Oh  a  Peculiar  Fossil  found  in  the  Mesozoic  Sandstone  of  the  Connecticut 
VaUey,  discovered  by  Prof.  W.  B.  Roemts. 

Professor  H.  D.  Rogers  of  Glasgow,  at  the  desire  of  his  brother  Professor  William 
B.  Rogers  of  Boston^  United  Stated,  drew  the  attention  of  the  Section  to  a  cast  in 
plaster  of  some  fossil  bones  in  the  Mesozoic,  probably  Triaseic,  Red  Sandstone  of 
the  valley  of  the  Connecticut  River  in  Massachusetts.  The  original  flat  block  of 
sandstone  imbedding  these  almost  unique  bones  was  discovered  recently  by  the 
last-named  gentleman  in  a  pile  of  the  material  which  he  traced  to  the  very  quarry 
whence  it  has  been  lately  extracted,  thus  identifying  precisely  the  geological  site 
of  the  fossil.  Upon  a  careful  scrutiny  of  the  fossilized  oones,  competent  zoologists 
have  pronounced  them  to  oartake  of  both  bird  and  reptilian  cliaracteristics.  This 
lends  to  the  specimens  a  high  scientific  interest;  that  very  recently^  there  have 
appeared  other  independent  proofs  of  the  reptilian  or  semi-reptilian  origin  of  very 
many  of  those  foot-marks  on  the  Connecticut  Red  Sandstone,  which,  until  the 
publication  of  these  proofe  in  the  beautiful  posthumous  work  of  Dr.  James  Deane 
of  Greenfield,  Massachusetts,  have  been  mistakenly  regarded  as  almost  invariably 
the  foot-steps  of  birds.  (See  *  Ichnographs  from  the  Sandstone  of  Connecticut 
River/  by  J.  Deane,  M.D.)  _____ 

On  itie  Relations  of  {he  Silurian  Schist  uuith  the  Quartzosc  Bocks  of  South 
Africa.    By  Dr.  R.  N.  Rubtoob. 

The  author  drew  attention  to  the  two  maps  he  produced;  one,  that  of  Mr.  A.  Qt. . 
Bain!  published  by  the  Geological  Society  of  London  in  their  <  Transactions ;'  the 
other  coloured,  to  show  the  changes  rendered  necessary  by  the  discoveries  of  the 
lastftwyeare;  the  latest  being  the  finding  of  Upper  Silurian  fossils  at  the  Knysna, 
by  Mr.  Thomas  Bain,  and  of  a  species  of  Knorria  resembling  one  of  the  same  genus 
from  Port  Francis,  which  prove  the  Palaeozoic  character  of  the  clay-slate  as  tar  as 
Zwellandam  at  least,  while  the  discovery  of  Catamites  in  Pegnet-berg  proves  that 
the  Table  Mountain  sandstones  are  not  older  than  the  Silurian  period.    The  author 
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conjectured  some  years  ago,  from  their  unconformability  with  the  slates  of  Cape 
Town,  now  shown  to  be  probably  Devonian,  that  they  might  be  of  Triassic  age,  or 
possibly  outliers  of  the  Lacustrine  formation.  By  these  discoveries  an  area  ex- 
ceeding that  of  the  British  Isles  requires  transferring  to  different  formations.  But 
this  was  considered  of  minor  importance  in  comparison  with  the  relations  of  the 
rocks  which  led  Mr.  Bain  into  error.  The  author  nad  pointed  out  this  relation  some 
years  ago,  and  predicted  that  the  primary  clay-slate  (Silurian  and  Carboniferous 
beds  of  Bain)  would  probably  prove  to  belong  to  one  great  Palaeozoic  formation. 
The  relation  alluded  to  was  tne  conversion  of  beds  of  widely  different  ages,  but 
contiguous,  into  a  quartzose  sandstone  or  quartzite,  causing  beds  of  Silurian  rock  to 
lie  conformably  on  inclined  quartzite,  which  was  continuous  with  horizontal  rock 
of  like  character  resting  unconformably  on  Silurian  rock.  The  quartzite  mountain- 
ranires  extend  from  Table  Mountain  eastward  to  near  the  mouth  of  the  Great 
Fish  River ;  but,  while  the  sandstones  of  which  they  are  composed  are  uncon- 
formable in  the  west,  thev  are  interatratified  with  tne  Palaeozoic  schists  in  the 
east, — still,  however,  crossing  their  strike  at  an  angle  of  SO*  or  more,  and  by  spurs 
in  other  directions,  so  modifying  the  sections  that  two  lines  across  the  strike,  dis- 
tant only  a  few  miles,  often  cross  wholly  different  rock,  one  section  being  quartzite 
with  but  a  few  interlaminated  schists,  the  other  all  schist.  This  was  explained  in 
the  same  manner  as  above,  viz.  by  the  silicification  of  the  beds  of  schists,  the 
mountain-chains  originating  either  in  the  silicifying  action  taking  certain  lines,  or 
in  denudation  into  their  present  forms.  Reasons  were  given  for  believing  this 
silicification  to  be  a  surface-change  due  to  aqueous  action.  There  are  no  igneous 
rocks  in  the  parts  most  affected  by  this  change,  and  the  cuttings  made  by  rivers  and 
by  artificial  means  through  the  quartzite  often  expose  the  slate  at  the  bottom. 

On  some  New  Forms  of  Olenoid  Trilobites  from  the  Lowest  FossUiferous  Rocks 
of  Wales.    By  J.  W.  Salter,  A.L.S.,  F.  Q.S. 

The  grey  rocks  and  black  shales  at  the  base  of  the  Lower  Lingula-flags,  in  which 
Mr.  Salter  discovered,  two  years  ago,  the  great  Paradoxides  Daoidis,  are  being  fully 
explored  (with  the  aid  of  a  grant  from  the  British  Association)  by  Mr.  Henry 
Hicks.  His  energetic  work  has  already  brought  to  light  more  than  thirty  species 
of  fossils,  most  of  them  Trilobites.  Some  of  these  are  quasi-embryonic  forms,  such 
as  Microdiscus,  which,  like  Agnostus,  is  a  blind  Trilobite  without  facial  sutures  J 
but  it  has  four  body-rings,  instead  of  two.  There  are  also  species  of  Conoeoryphe 
and  Agnostus,  both  of  them  well-known  genera,  and  others  allied  to  ArionelUis  of 
Barrande  j  all  of  them  have  a  '  primordial  aspect.  Among  the  new  discoveries  is  a 
ffenus  named  Anopolenus,  a  remarkable  form,  which  at  first  seemed  to  have  the  head 
devoid  of  eyes  and  of  any  facial  suture.  Later  observations,  however,  have  dis- 
cerned the  cheeks,  eyes,  and  head-spines  in  a  most  abnormal  position — placed  far 
forward  on  the  head,  and  so  easily  separable  as  to  justify  the  previous  belief  in  their 
entire  absence.  In  order  to  find  a  parallel  for  this  bizarre  form,  the  author  was 
obliged  to  describe  a  new  Olefins,  or  rather  Spharophthalmus,  found  by  Mr.  Turner, 
of  Pauntley,  in  the  Black  Shales  of  Malvern.  In  this  fossil  the  characters  so  much 
exaggerated  in  Anopolenus  are  less  strongly  pronounced ;  and  the  new  genus  is  thus 
connected  with  the  older  and  better  known  forms  of  the  Olemda,  the  most  ancient 
Trilobite  family, — if  we  except  Agnostus  and  its  allies  which  were  probably  coeval 
with  them.  It  is  worthy  of  remark  that  in  this  earliest  family  (Olemdm)  the 
largest  size  attained  by  the  group  of  Trilobites  is  reached,  the  great  Paradoxides 
Harlani  being  nearly  22  inches  long. 

In  reply  to  a  question  put  by  Mr.  Pengelly,  Mr.  Salter  stated  that  the  exceptional 
blind  species  found  in  the  latest  formations  known  to  contain  Trilobites  are  degraded 
forms  of  the  highest  genera,  namely,  Phaeops  and  Phillipsia,  and  that  there  is  good 
evidence  of  a  progression  in  the  development  of  the  group  from  its  commencement 
in  the  Cambrian  to  its  extinction  in  the  Coal  period* 

On  the  Old  Pre-Cambrian  (Laurentian)  Island  of  St.  David's,  Pembrokeshire, 
By  J.  W.  Salter,  A.L.S.,  F.G.8. 
Having  been  occupied  for  a  fortnight  this  summer  in  searching  (with  Mr.  H. 
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Hicks)  the  Cambrian  rocks  of  St  David's  for  the  Olenoid  Trilobites  mentioned  in 
the  last  paper,  the  author  paid  some  attention  to  the  relations  of  the  central  trap- 
rock  of  the  district,  which  runs  in  a  broad  mass,  a  mile  or  two  wide,  from  Llanrei- 
than  to  the  headland  of  St  David's,  and  is  continued  out  to  sea  in  Ramsey  Island. 
Aa  the  purple  rocks,  sandstones,  and  slates  of  the  whole  Lower  Cambrian  division 
are  thrown  up  at  high  angles,  all  but  vertical,  on  either  flank  of  this  mass,  which 
forms  the  axis  of  the  whole  country,  there  is  no  difficulty  in  studying  its  behaviour 
in  contact  with  the  Cambrians.  If  it  were  an  intrusive  trap  of  later  date,  it  would 
penetrate  them  here  and  there,  or  at  least  alter  them  at  the  point  of  contact,  as  the 
neighbouring  granite  of  firawdy  and  Koch  actually  does.  On  the  contrary,  where- 
ever  the  bounaary  can  be  seen,  steatitic  and  felspathic  schist  unaltered,  and  beds  of 
thick  conglomerate,  mark  the  line,  and  are  often  very  conspicuous.  These  conglo- 
merates—of quartz-rock,  jasper,  felstone,  &c. — may  or  may  not  have  been  derived 
from  the  immediate  neighbourhood.  They  are  traceable  along  the  south  and  north 
aides  of  the  trap-region,  and  are  followed  by  sandstones  of  various  degrees  of  coarse- 
ness, but  indicating  by  the  ripple-mark,  as  well  as  the  coarse  material,  that  they 
were  accumulated  in  shallow  water;  and  as  we  know  that  pebbles,  often  as  large 
as  swan's  eggs,  are  not  carried  far  out  to  sea,  but  mark  either  a  submarine  shoal  or 
a  coast-line,  we  are  compelled  to  assign  them  to  a  source  near  at  hand.  The  upper 
beds  of  the  Lower  Cambrian  formation  are  finer-grained  and  lighter-coloured,  and 
pass  insensibly  into  grey  and  then  into  thin  black  beds  of  the  lingula-flags,  with 
trappean  ashes  and  lava-flows — the  great  Upper  Cambrian  formation. 

Comparing  this  order  of  things  with  what  occurs  in  North  Wales,  one  is  struck 
with  the  wonderful  similarity  in  the  two  regions ;  coarse  conglomerate  and  purple 
shale,  red  sandstones,  and  then  grey  rocks,  passing  into  black,  deep-water  shales. 
Crossing  the  channel  it  is  the  same ;  the  Lower  Cambrian  rocks  of  Wicklow  give 
evidence  of  accumulation  in  shallow  water;  and  Sir  R.  I.  Murchison  has  shown  us 
exactly  the  same  thing,  even  exaggerated,  in  the  conglomerates  of  North-western 
Scotland;  but  these  rest  directly  on  the  Old  Lauren tian  rocks,  from  which  they 
seem  to  have  been  derived.  The  Hebrides  and  the  west  coast  of  Sutherland  were 
land  or  shallow  water  when  the  Cambrian  pebble-beds  were  formed  around  them. 
We  do  not  know  the  land  which  supplied  the  pebble-bands  and  sandstones  of 
North  Wales  and  Shropshire ;  but  the  researches  of  Dr.  H.  B.  Holl  have  shown  us 
that  the  Malvern  Hills  were  a  low  reef  of  rocks  at  this  time ;  and  everything  points 
to  a  shallow  sea,  studded  with  islets  and  reefs,  as  the  condition  of  things  which 
existed  in  our  area,  probably  also  in  Normandy  and  the  Channel  Islands,  at  this 
time.  Again,  the  old  Laurentian  gneiss  is  remarkable  for  its  syenitic  character. 
Syenite  is  common ;  true  granite  is  comparatively  rare  in  these  old  rocks.  This  is 
the  case  in  Canada,  where  they  are  best  seen.  Dr.  Holl  has  shown  it  to  be  the 
case  at  Malvern,  and  hence  we  should  look  for  it  in  Wales.  The  mass  of  igneous 
rock,  which  forms  the  backbone  of  the  St  David's  peninsula,  and  which  supports, 
without  penetrating  them,  the  shallow- water  accumulations  of  the  older  Cambrian 
around  it,  is  syenitic  in  character.  The  quartz- veins  penetrating  it  may  well  have 
supplied  the  pebbles ;  and  the  felspathic  matter  was  the  origin  of  the  softer  schists 
of  the  rocks  which  lie  around  it  That  there  was  shallow  water,  with  rocky  ground 
close  by,  is  evident ;  and  in  the  absence  of  any  evidence  to  the  contrary,  the  author 
suggests  that  the  syenitic  trap  of  St.  David's  is  a  part  of  the  old  pre-Cambrian 
land.  As  he  did  not  visit  Ramsey  Island,  the  evidence  is  incomplete.  It  will  be 
necessary  to  see  whether  the  Cambrians  there  are  affected  by  the  trap,  or  lie  upon 
it  unaltered,  as  he  believes  is  the  case  with  those  of  St  David's. 


A  Brief  Explanation  of  a  Geological  Map  of  the  Bristol  Coal-field. 
By  W.  Saotbbs,  F.BJ3.,  F.O.S. 
This  map  has  been  constructed  by  reducing  about  220  parish-maps  to  the  scale 
of  4  inches  to  the  mile,  or  20  chains  to  the  inch.  The  map  comprises  a  large  por- 
tion of  the  geological  series,  ranging1  from  the  Lower  Silurian  up  to  the  lower  divi- 
sion of  the  Cretaceous  system.  With  respect  to  the  coal  strata,  as  the  deposits  of  a 
later  age  occupy  a  larre  portion  of  the  country,  only  one  half  of  the  coat  strata  of 
the  northern  part  of  the  oasin,  and  only  a  tenth  or  twentieth  part  of  the  southern 
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part,  ere  visible  at  the  surface.  The  northern  tract  is  about  twelve  miles  in  length, 
with  a  breadth  of  three  or  four  miles.  The  Nailsea  coal-field  is  of  smaller  dimen- 
sions. The  Clutton  coal-pits  are  in  a  central  position.  A  southern  coal-field  ad- 
joins the  Mendip  hills.  The  Eadstock  pits,  which  yield  an  abundant  supply  of 
excellent  quality,  are  entirely  concealed  beneath  liassic  and  even  oolitic  strata. 
The  coal-measures  proper  have  a  thickness  of  about  6000  feet,  divisible  into  an 
upper  and  lower  series  of  coal  seams,  separated  by  the  Pennant  grit  rocks.  They 
contain  about  ninety  feet  of  coal,  of  which  about  one  half  is  workable. 

Notice  of  Carnassxal  and  Canine  Teeth  from  the  Mendip  Caverns,  probably 
belonging  to  Felis  antiqua  (syn.  Pardus).  ByW.A.  Sanfoed,  F.Q.8. 
Among  a  quantity  of  Hyaena  and  Felis  spelcea  teeth,  Mr.  Sanford  found  the 
canines  and  carnassial,  which  presented  precisely  the  characters,  both  in  size  and 
form,  of  Felis  Pardus,  which  appeared  to  him  identical  with  F.  antiqua  of  Cuvier. 
These  teeth  were  discovered  by  the  late  Rev.  M.  Williams,  and  are  now  with  his 
collection  in  the  Taunton  Museum.  From  information  obtained  from  Mr.  Beard, 
the  teeth  came  from  the  Hutton  cave  in  the  Mendip. 

On  the  PterodactyU  as  Evidence  of  a  new  Subclass  of  Vertebrata  (Saurornia). 
By  Habby  Seelet,  F.O.S. 
The  author  gave  an  account  of  the  entire  skeleton,  the  history,  and  classification 
of  Pterodactyles.    In  the  head  he  described  from  Upper  Greensand  examples  the 


jaw,  and  the  premaxillary,  maxillary,  and  dentary  Donee.  The  sutures  were 
obliterated  as  in  birds,  the  quadrate  bone  had  the  same  double  articulation  with  the 
cranium  as  in  birds,  the  squamosal  bone  was  the  same ;  and  the  conclusion  from 
the  sum  of  the  bones  was  that,  excepting  the  teeth,  there  is  no  character  in  the 
skull  to  distinguish  the  Pterodactyle  from  a  bird.  It  is  peculiar  in  that  the  basi- 
occipital  neither  enters  into  the  foramen  magnum  nor  the  floor  for  the  brain  or  the 
base  of  the  skull.  And  the  quadrate  and  quadrat  o-jugal  are  anchylosed,  the  latter 
being  squamous.  The  cranium  approaches  most  nearly  to  that  of  the  common 
Cock.  The  pectoral  arch  was  described,  the  homology  of  the  bones  discussed,  and 
the  furcula  shown  to  be  attached  to  the  radial  processes  of  the  humeri.  The  author 
went  through  the  comparative  osteology  of  the  remainder  of  the  skeleton,  and 
showed  thai  it  supported  the  conclusion  from  the  skull.  The  writings  of  Auck- 
land, Owen,  Huxley,  Cuvier,  Von  Meyer,  Goldfuss,  Wagner,  Quenstedt,  &c,  were 
reviewed,  and  shown  to  contain  nothing  to  support  the  hypothesis  that  Ptero- 
dactyles were  reptiles.  The  Saurqpsida,  therefore,  were  divided  into  three  sections 
— Aves  and  Saurornia,  and  Reptilia — the  Saurornia  being  birds  with  teeth,  with 
peculiar  wings,  tarsus  and  metatarsus  separate,  and  reptilian  types  of  vertebrae, 
Eke  the  fossil  birds  Ftikeocofymbus  and  Felagornis  of  the  Upper  Greensand.  Mr. 
Seeley  then  described  as  new  species — Pterodactylus  Huxleyi.  P.  machcerorhynchugy 
P.  Hopkinsi,  P.  Oweni,  P.  Carteri(f),  and  completed  the  descriptions  of  Owen's 
speciesP.  Sedauricki,  P.  Fittoni,  P.  Woodwardi,  P.  simus,  and  identified  P.  Cuvieri — 
thus  adding  six ;  so  that  now  there  are  ten  species*  from  the  Upper  Greensand  and 
one  (P.  Cuvieri)  common  to  the  Greensand  and  Chalk.  In  conclusion,  he  discussed 
the  affinities  ox  the  known  Pterodactyles  with  one  another  and  their  classification. 

On  the  Significance  of  the  Sequence  of  Bocks  and  Fossils. 

By  Habby  Seelet,  F.QJ8. 

Assuming  that  the  clays  are  the  mud  of  rivers,  that  the  sandstones  are  the 

detritus  of  old  crystalline  rocks,  and  that  limestones  were  organically  or  chemically 

formed,  the  author  contrasted  the  Cretaceous  and  Jurassic  rocks,  and  the  sequence  of 

the  beds  they  include,  and,  from  the  alternation  of  strata,  deduced  the  alternations 

of  upheaval  of  continents  and  the  nature  of  the  rocks  presented  for  denudation.    He 

*  Several  more  have  been  found  mnoe. 
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then,  by  way  of  illustration,  worked  out  the  physical  geography  of  the  Cretaceous 
period,  using  as  data  the  rocks  of  the  eastern  and  northern  counties  j  and,  having 
considered  the  effects  of  these  physical  revolutions  upon  the  fauna  of  the  ocean 
floor,  it  was  concluded  that  the  operation  of  elevation  and  depression,  in  the  ways 
pointed  out,  might  have  produced  all  the  phenomena  of  existing  life-provinces  on 
land  and  by  sea,  and  similar  life-provinces  in  the  seas  of  past  time.  It  was  then 
shown  that  the  breaks  between  strata  do  not  generally  indicate  denudation  or  breaks 
in  time,  but  merely  upheaval  or  depression  of  old  lands,  bringing  into  wear  new 
rock-material  and  causing  the  immigration  of  a  new  province  of  marine  life.  Mr. 
Seeley  concluded  by  contesting  the  idea  that  extinct  species  could  tell  anything 
about  the  physical  conditions  under  which  they  lived.  All  the  different  distribution 
of  existing  analogues,  as  compared  with  their  fossil  antetypes,  was  the  result  of 
migration  of  species,  and  not  of  changing  climate. 

On  the  Thermal  Water  of  ihe  Clifford  Amalgamated  Mines  of  Cornwall. 
By  W.  W .  Smyth,  M~A.y  F.R.S.,  F.G.S. 

The  North,  or  Hoi  Lode  of  the  Clifford  Mines,  formerly  known  as  that  of  the 
United  Mines,  is  one  of  a  group  of  east  and  west  veins  which  are  encased  in  the 
clay-slate  or  kittas,  on  the  east  of  the  granite  hill  of  Cam  Marth.  Mr.  Henwood's 
observations,  a  quarter  of  a  century  ago,  showed  that  water  had  been  met  with  at 
several  places,  varying  from  1104  to  1260  feet  deep,  of  the  temperature  of  from  90? 
to  100°  J?ahr.  In  1889  a  cross-cut  at  the  United  Alines  intersected  a  large  feeder 
of  very  hot  water,  and  with  it  a  rich  lode  of  copper  pyrites,  which  has  since  been 
continuously  worked  eastward  and  downward.  The  author  found,  in  1855,  the 
chief  spring  welling  upwards  in  a  level  1510  feet  deep,  with  a  temperature  of  114°. 
In  July  1864,  from  the  extension  of  the  excavations  in  depth  and  eastward,  he 
found,  at  1620  feet  deep,  that  three  thermometers  placed  in  the  water  marked  122°. 
The  lode  at  this  point  was  of  moderate  size,  and  improving  as  it  was  followed  east ; 
being  in  the  220-fathom  level  (1590  feet  deep  from  surface)  12  to  16  feet  wide,  and 
yielding  a  very  large  amount  of  rich  copper  ore.  The  spring  is  estimated  to  give 
150  gallons  per  minute  $  and  although  chloride  of  sodium  is  abundant  in  it,  the 
low  percentage  of  magnesian  salts,  as  compared  with  sea-water,  as  well  as  the 
situation  of  the  lode,  render  it  unlikely  that  the  water  is  derived  directly  from  the 
sea.  The  absence  of  sulphates  of  iron  and  copper,  as  shown  by  Prof  Miller's  ana- 
lysis, seems  to  set  aside  the  hypothesis  of  the  heat  being  due  to  the  decomposition 
of  the  sulphides. 

The  exceptionally  high  temperature  of  the  water  was  not  observable  when  the 
workings  were  shadow,  partly  perhaps  owing  to  the  closer  texture  of  the  vein,  and 
partly  to  the  large  area  over  which  the  warm  water  seems  to  have  been  diffused. 

An  increase  of  depth  of  180  feet  in  the  point  of  issue  of  the  water  had  raised  the 
temperature  8°  Fahr.,  showing  the  remarkable  increment  of  1  degree  for  22J  feet 

On  ihe  Conclusion  to  be  drawn  from  ihe  Physical  Structure  of  some  Meteorites. 
By  H.  C.  Sorby,  F.R.S.,  F.G.S. 
The  author  had  elsewhere  *  shown  that  the  earliest  condition  of  meteorites  of 
which  their  microscopical  structure  furnishes  evidence  was  that  of  igneous  fusion. 
There  are,  however,  some,  like  the  Pallas  iron,  consisting  of  a  mixture  of  iron  and 
olivine,  which  apparently  strongly  oppose  this  view,  if  we  merely  judge  from  what 
occurs  when  such  substances  are  melted  artificially;  for  then  the  iron,  being  so 
much  more  dense,  would  sink  to  the  bottom,  and  the  olivine  rise  to  the  topTlike 
slag  in  a  furnace.  The  object  of  the  paper  was,  however,  to  show  that  this  dif- 
ference in  density  depends  on  the  force  of  gravitation,  and  that,  on  the  surface  of  a 
small  planetary  "body,  or  towards  the  interior  of  a  larger,  iron  and  olivine  might 
remain  mixed  in  a  state  of  fusion  long  enough  to  allow  of  gradual  crystal- 
lization. Such  meteorites  should  therefore  be  considered  evidence  of  fusion  where 
the  force  of  gravitation  was  very  small ;  and  this  conclusion  may  be  valuable  in 
deciding  between  rival  theories  of  their  origin. 

.  *  Proceed.  Boy.  Soc.  vol  xiii  p.  S83. 
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On  the  Lowest  Beds  of  the  Clifton  Carboniferous  Series. 
By  W.  W.  ftroDDAM,  F.G.8.,  Bristol. 

The  author,  after  briefly  describing  the  Clifton  scenery,  and  the  advantages  that 
locality  affords  for  geological  study,  gave  a  short  summary  of  the  rocks  which  range 
in  one  unbroken  line  from  the  MiUstone-grit  on  Brandon  Hill  to  the  Old  Red  Sand- 
stone below  Cook's  Folly. 

It  is  to  the  lowest  boas  of  these  lying  immediately  on  the  Old  Bed  that  this 
paper  referred. 

The  highest  of  the  beds  now  in  .question  is  the  well-known  palate  bed,  contain- 
ing a  large  number  of  the  teeth  and  spines  of  fishes,  Ichthyocopri,  Brachiopoda, 
Pteropoda,  Polyzoa,  &c.  

The  principal  fossils  from  the  bed  are — 

Fenestella  Cladodus  conicus. 

Ceriopora  rhombifera.  Chomatodus  linearis. 

Spirifera  hjsulcata.  Ctenacanthus  tenuistriatus. 

glabra.  Helodus  lsBvisaimus. 

Discina  nitida.  Psammodus  porosus. 

Lingula  mytiloides.  Coprolites. 
Conularia  quadrisulcata. 

Under  this  are  seen  three  beds  of  red  crystalline  limestone,  the  middle  one  of 
which  the  author  described  in  the  '  Annals  of  Natural  History,'  1867. 

It  dips  to  the  S.S.E.  at  an  angle  of  68°,  and  contains  one  of  the  most  extraordi- 
nary assemblages  of  fossils  perhaps  ever  seen.  All  of  them  do  not  exceed  ^k  of 
an  inch  in  diameter,  and  many  are  less  than  100th  of  an  inch.  They  are  composed 
of  a  peculiar  combination  of  peroxide  of  iron  and  silica,  and  are  perfectly  insoluble 
in  cold  nitric  and  hydrochloric  acids. 

The  fossils  constitute  more  than  20  per  cent  by  weight  of  the  rock.  From  a 
pound  weight  of  the  limestone  were  obtained  more  than  a  million  and  a  half  of 
perfect  fossils  besides  debris. 

It  was  most  probably  a  bank  exposed  to  the  littoral  waves  of  a  Carboniferous  sea 
which  would  wash  away  the  large  shells,  leaving  the  smaller— just  as  we  now  see 
going  on  at  many  places  of  our  own  coast,  as  Silsea  Bill,  Caldy  Island,  Ac 

The  fossils  more  commonly  found  are— 

Poteriocrinus.  Ceriopora  rhombifera  (G6Ukf.)< 

Platycrinua  Pleurotomaria  pygmaea  (n.  sp.)f 

Cythere  ovalis  (n.  sp.).  Euomphalus  tnangulatus  (n.  sp.). 

Cytherella  lunata  (n.  sp.).  Natica  plicistria  ( Young). 

Passing  downward  through  a  thickness  of  8  or  9  feet,  the  author  found  a  bed  of 
dark  grev  shaly  marl.  It  probably  corresponds  to  No.  428  in  Mr.  Williams's  Sec- 
tion, and  is  the  most  important  of  the  whole  series  to  the  geologist  It  contains 
fossils  that  occur  in  no  other  of  the  limestone  beds  at  Clifton.  The  principal  of 
these  are  Mbdiola  Macadami,  Avicula  Damnoniensis,  Natica  plicistria,  Spirorbt*  om- 
phalodes,  Cupridina  Scotoburdigalensis,  Cypridina  subrectus,  Enorria  dichotomy  &c. 

The  Moawla  are  in  immense  masses,  and  sometimes  covered  with  the  remains 
of  Entomostraca  and  Spirorbie.  Below  this  ehaly  bed  continue  70  feet  of  alter- 
nating limestones,  shales,  and  marls,  and  then  30  feet  of  passage  beds  into  the  Old 
RecL  which  properly  commences  by  the  well-known  quartzose  conglomerate. 

The  author  tnen  alluded  to  the  corresponding  Lower  Limestone  shales  in  the 
northern  part«of  Derry,  and  the  section  described  by  General  Portlock  on  the 
Moyola  and  Altagowan  rivers,  and  pointed  out  the  very  great  similarity  both  litho- 
logically  and  palseontologically. 

After  comparing  these  with  the  Coomhola  grits  of  Messrs.  Jukes  and  Salter, 
and  the  Marwood  Section  of  hitherto  so-called  Upper  Devonian  in  Devonshire,  the 
author  showed  that  no  doubt  could  exist  of  the  Modiola  shales  at  Clifton  being  a 
representative  of  them  all.  It  is  true  that  the  larger  Brachiopoda  are  m<«rfwg  at 
Clifton  that  are  found  in  Ireland,  where  the  thickness  of  the  lower  shales  is  enor- 
mous, as  at  Glengariff  Harbour;  but,  on  the  other  hand,  in  those  Irish  sections 
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which  are  thin,  as  in  Ballynaecreen,  the  fossils  are  only  those  found  at  Clifton. 
Then,  again,  in  the  largely  developed  Glengariff  beds  are  found  fossils  identical 
with  those  of  the  Marwood  sandstone. 
This  is  more  easily  seen  hy  the  following  Table : — 


Fossils. 

Clifton 
group. 

Marwo 
group. 

Coomhola 
group. 

Mojola 
group. 

Filioites  dichotoma    .    .    .    . 
Knorria  dichotoma    •    .    .    . 
Platycrinus       ...... 

Poteriocrinufl 

Rhodocrinos 

Spirorbifl  omphalodes     .    .    . 
Cypridina  Scotoburdigalensis . 

—  subreotus 

Lingula  mytiloides    .    .    .    . 
Spinfera  disjunct*     .    •    .    . 

bisulcata  ...... 

Streptorhynchus  crenistria  .    . 
Rhynchonella  pleurodon     .    . 
Cuculla*  trapezium  .    .    .    . 

Hardingii 

Modiola  Macadami   .    .    .    . 
Avicula  damnoniensis    •    .     . 
Natioopsb  plicistria  .     .    .    . 

Amblypterus 

Orthooeras  gregarium    .    .    . 

• 
* 
« 
* 

* 
• 
* 

• 
* 
• 
# 
* 
* 
* 
« 
* 

!     • 

* 
* 

* 
* 
* 
* 
* 

1    ::: 

* 
* 
* 
* 
* 

* 
* 
» 
* 

* 
• 

« 

* 
* 
• 
* 

* 
* 
» 

« 
» 
« 
* 

The  author  then  asked,  ought  these  shales  to  be  classed  with  the  Carboniferous 
or  Devonian  rocks  ?  He  submitted  that  the  evidence  produced  clearly  proved  that 
they  were  the  former. 

1st  On  account  of  the  nature  of  the  fossils. 

2ndly.  From  the  comparatively  large  extent  of  limestones  and  marls  (70  feet) 
before  the  true  micaceous  beds  begin,  and  100  feet  above  the  first  bed  of  quartzose 
conglomerate.  Another  view  was  laid  before  the  Association,  viz.,  that  these  shales 
probably  had  as  much  right  to  be  considered  a  distinct  and  intermediate  series  as 
the  Rhsetic  of  the  Lias,  which  in  the  Rhsstian  Alps  have  little  more  thickness  than 
the  Lower  Limestone  shales,  which  in  Glengariff  Harbour  range  through  more  than 
5000  feet.  •  

On  Agates  found  on  our  Coasts.    By  Professor  Tmnuirr,  F.GJ3. 

On  a  Bone  Breccia  with  Flints  in  Lebanon. 
By  the  Rev.  H.  B.  Tristram,  M.A.,  F.L.S. 
Close  to  the  Nahr  el  Kelb,  on  its  southern  side,  a  spur  of  the  Lebanon  pushes 
boldly  into  the  sea,  standing  out  a  promontory  several  hundred  feet  high.  Above 
this  the  rock  has  been  scarped  for  tne  inscription  of  those  famous  tablets  which  are 
known  to  every  visitor  to  Beirut.  The  hara  crystalline  limestone  was  in  one  spot 
under  this  a  complete  mass  of  bone  breccia,  with  fragments  of  flint  mingled  in  the 
stalagmite.  It  seems  probable  that  the  stalagmite,  of  which  not  above  twelve 
square  yards  remain,  formed  a  portion  of  the  flooring  of  an  ancient  cavern,  the 
roof  of  which  has  probably  been  cut  away,  either  to  aid  in  the  construction  of  the 
road,  or  to  obtain  a  surface  for  the  inscription  of  the  tablets.  The  position  of  the 
breccia  being  several  feet  above  the  level  of  the  roadway,  the  floor  of  the  cave,  no 
doubt,  originally  extended  as  far  as  the  sea-face  of  the  road.  We  therefore  descended 
to  the  sea ;  and,  amongst  the  heaps  of  rock,  dashed  by  the  waves  and  covered  with 
fucus,  we  discovered  several  large  fragments  of  breccia,  corresponding  exactly  in 
composition  with  the  mass  above.  The  flints  consisted  almost  entirely  of  elon- 
gated chips  with  very  sharp  edges ;  and  the  author  remarked  that  he  was  not  aware 
of  any  natural  deposit  of  suex  within  three  miles  of  this  spot.    Many  of  these  chips 
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are  as  dark  as  if  they  had  been  freshly  broken  from  the  matrix.  One  remarkable 
characteristic  of  this  breccia  is  the  extreme  hardness  of  the  crystalline  limestone 
which  forms  it.  If,  as  Mr.  Dawkins  considers,  some  of  the  teeth  are  identical 
with  those  of  our  existing  Reindeer,  with  the  Red  Deer,  Elk,  Bos  primigeniw,  and 
Bison  minor,  we  have  the  ancient  range  of  those  quadrupeds  extended  to  a  point 
more  southerly  than  any  previously  ascertained. 

On  the  Sulphur  and  Bitumen  Deposit  at  the  South-  West  Corner  of  the  Dead 

Sea.  By  the  Rev.  H.  B.  Tmstbak,  M.A.,  F.L.S. 
The  Mahawat  is  a  broad,  deep,  dry  ravine,  commencing  two  miles  to  the  south- 
west of  the  Dead  Sea  and  running  up  to  the  westward,  being  the  drainage  debouch 
of  the  Negeb.  The  Wady  is  similar  in  character  to  the  Wady  Zuweirah—the 
same  sharp  cutting  through  the  old  limestone,  only  on  a  much  larger  scale,  the 
same  deposition  of  the  post-tertiary  marl,  the  same  entire  denudation  of  this  latter. 
But,  since  the  post-tertiary  marl  has  been  altogether  getting"  washed  out,  there  has 
been  a  second  tilling  in  or  an  extraordinary  character,  which  is  only  now  in  course 
of  being  washed  out.  Masses  of  bitumen,  mingled  with  gravel  overlying  a  thin 
stratum  of  sulphur,  which  again  overlies  a  thicker  stratum  of  sand  so  strongly  im- 
pregnated with  sulphur  that  it  yields  powerful  fumes  on  being  sprinkled  over  a  hot 
coal,  are  exposed  on  the  sides  of  the  Wady,  chiefly  on  the  south.    Many  large  masses 

have  been  washed  down,  and  are  scattered  on  the  plain Here  is  the  only  trace 

of  igneous  action  we  have  met  with  in  our  most  careful  examination  of  the  coasts  so 
far.  The  author  had  a  dread  of  attempting  to  corroborate  Scripture  by  natural  or 
physical  arguments  which  may  be  refuted ;  for  the  objector  is  apt  to  think  that,  when 
he  has  refuted  the  weak  argument,  he  has  refuted  the  Scriptural  statement ;  but,  so 
far  as  he  understood  it,  if  there  be  any  physical  evidence  left  on  earth  of  a  catastrophe 
similar  to  that  which  destroyed  the  cities  of  the  plain,  it  is  here.  The  whole  ap- 
pearance points  to  a  shower  of  hot  sulphur  and  an  eruption  of  bitumen  upon  it,  cal- 
cined and  impregnated  bv  its  fumes,  and  this  at  a  geological  period  quite  subsequent 
to  all  the  diluvial  and  alluvial  actions.  It  may  have  been  from  a  sulphur  and  bitu- 
men spring  on  the  spot,  when  the  flow  of  water  was  more  abundant ;  but  of  this  we 
could  detect  no  trace.  Unfortunately  no  traveller  has  ever  penetrated  the  Wady 
before  us,  and  therefore  we  have  no  opinions  of  more  competent  observers  to  guide 
us.  Robinson  and  Vandevelde  passed  to  the  south  of  it.  JDe  Saulcy,  Porter,  Wol- 
cott,  and  Poole  all  went  to  the  north. 

On  the  Family  of  the  Eurypteridce,  with  Descriptions  of  some  New  Genera  and 
Species.  By  Henbt  Woodward,  F.G.S. 
The  author  gave  a  sketch  of  the  history  of  this  group  of  Palaeozoic  Crustacea, 
and  illustrated  the  peculiarities  of  each  genus  by  a  series  of  diagrams.  He  pointed 
out  the  close  affinities  which  the  Eurypteridce  display  to  the  Limulidce  (King- 
crabs),  a  group  which  begins  in  the  coal-measures  and  appears  to  have  existed 
(with  slight  modifications  in  form)  from  that  period  to  the  present  time.  Mr. 
Woodward  defined  the  forms  belonging  to  the  genera  Pterygotus,  Eurypterus, 
Slimonia,  and  Stylonurus,  and  described  others  belonging  to  the  new  genus  He- 
miaspis — in  all,  thirty-three  British  species.  With  the  exception  of  Hemiasjns 
from  the  Lower  Ludlow  rocks  of  Leintwardine,  Shropshire,  the  new  material 
collected  since  the  publication  of  Messrs.  Huxley  and  Salter's  Monograph  in  1859 
has  all  resulted  from  the  independent  labours  of  Mr.  James  Powne,  F.G.S.,  of 
Reswallie  in  Forfarshire,  and  Mr.  Robert  Slim  on,  of  Leemahagow  in  Lanarkshire. 


On  the  Development  of  Ammonites.  By  Dr.  Thomas  Wright,  FB.S.E.,  F.G.S. 
The  author  first  stated  the  difficulties  the  Paleontologist  experienced  in  attempt- 
ing to  understand  the  synonyms  of  several  species  of  Ammonites,  as  many  of  the 
species  had  been  established  on  imperfect  or  transitional  forms.  By  reference  to 
the  morphology  of  the  Acalephra,  Echinodermata,  Insecta,  and  Crustacea,  he  ex- 
plained now  many  of  the  species  in  these  classes  pass  through  more  or  less  exten- 
sive changes  in  form  and  structure  between  their  escape  from  the  egg  and  their 
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adult  condition,  and  proceeded  to  apply  this  law  to  the  development  of  the  shell  of 
Ammonites,  from  an  extensive  aeries  of  specimens  he  had  collected  from  the  Lias 
and  Oolitic  formations,  he  could  show,  1st,  that  one  group  of  species  exhibit  very 
little  change  in  their  various  phases  of  growth;  and  2nd,  that  another  group  ex- 
hibits such  diverse  changes  that  their  several  stages  of  development  have  been 
assumed  as  permanent  forms,  and  described  as  distinct  species. 
To  the  first  group  belong  the  following  species  from  tine  Lias  formation. 

L0WB&L1A8. 
Ammonites  Bucklandi,  Sow.  Ammonites  Birchii,  Sow. 

obtusus,  Sow.  Sauzeanus,  d'Orbig. 

Conybeari,  Sow.  raricostatus,  Ziet 

Bomiardi,  d'Orbig. 

Middle  Lias. 
Ammonites  ibex,  Quenst.  Ammonites  GuibaUanus,  d'Orbig. 

—  bipunctatm.  Roemer.  natrix^  Ziet 

Zoscombi.  Sow.  Davat,  Sow. 

Bechtii,  Sow.  striatus,  Renecke. 

Jimbriatus,  Sow. 

Upper  Lias, 

Ammonites  bijrons,  Brag.  "     Ammonites  Hollandrei,  d'Orbig. 

communis,  Sow.  complanatus,  Brug. 

annUUdus,  Sow.  hircinus,  Ziet. 

fibulatus,  Sow.  jwensis,  Ziet. 

The  second  group  in  which  important  and  varied  changes  take  place  are 

Lower  Lias. 
Ammonites  pUmorbis,  Sow.  Ammonites  semioostatw,  Y.  &  B, 

angulatus,  Schloth.  bifer,  Quenst. 

planicostatus,  Sow. 

Middle  Lias. 
Ammonites  Jamesoni,  Sow.  Ammonites  capricornus,  Schloth. 

The  author  gave  a  detailed  description  of  the  morphological  changes  exhibited 
by  each  of  these  species,  and  demonstrated  that  Ammonites  pkmicostatys,  Sow.  was 
tbe  young  shell  of  Am.  Dudressieri,  d'Orbig.  This  species  acquired  spines  on  the 
dorsal  border  of  the  ribs  in  the  second  phase  of  its  growth,  which  became  tubercles 
in  a  third  stage,  and  these  it  finally  lost  as  it  advanced  to  maturity.  Am.  Jamesoni, 
Sow.,  was  shown  to  be  the  adult  form  of  A.  Bronnii,  Roem.,  with  tubercles  on  the 
ribs,  and  a  rudimentary  keel ;  in  a  second  stage  of  growth  it  became  Am,  Regnardi, 
d'Orbig.,  and  afterwards  changed  to  the  elegant  form  figured  by  Sowerby.  Am.  ca- 
pricornus  in  its  different  phases  of  development  had  been  the  type  of  six  figured 
species :  in  early  age  it  was  Am.  maculatus,  Y.  &  B. :  a  little  older  it  was  Am.  plani- 
costa,  d'Orbig.,  ana  Am.  latcecostus,  Sow. ;  in  middle  age,  when  the  last  whorl  ex- 
panded somewhat  abruptly,  and  supported  two  rows  of  small  tubercles  on  the  late- 
ral ribs,  it  formed  the  Am.  heteroqenes,  Y.  &  B.  j  and  two-thirds  of  the  last  whorl  in 
this  stage  of  growth  was  figured  by  Sowerby  as  Am.  Henley  i,  Sow. 

These  facts  were  demonstrated  Dy  a  series  of  specimens  exhibiting  the  morpho- 
logical characters  of  the  different  species  described,  and  the  important  practical 
bearing  of  the  subject  on  Palaeontology  was  dwelt  upon.  Ammonites  were  now 
generally  admitted  to  be  the  best  indicators  of  the  stratigraphical  position  of  the 
different  zones  of  life  in  the  secondary  rocks,  and  it  was  therefore  all  the  more  im- 
portant to  geology  that  the  species  of  this  group  should  be  rigorously  determined; 
which  could  only  be  done  by  a  critical  examination  of  their  morphological  charac- 
ters ;  for  mere  species-making,  without  such  knowledge,  was  hindrance,  and  not 
progress,  in  the  present  state  of  Paleontology. 
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0p  the  White  Lias  of  Dorsetshire.    By  Dr.  T.  Weight,  F.B.8.R,  KG.S. 

In  this  paper  the  author  showed  that  the  term  White  Lias,  as  used  by  Buckland, 
Smith,  De  la  Beche  and  others,  required  a  more  correct  definition  than  had  been 
riven  to  it  hitherto,  as  it  included  beds  of  a  light  colour,  which  belonged  to  two 
distinct  zones  of  life  j  the  upper  half  consistea  of  light-coloured  lias  beds,  with 
Ammonites  planorbis  and  Otirea  Uamca,  forming  the  zone  of  Ammonites  planorbis. 
whilst  the  lower  portion  of  the  White  Lias  was  composed  of  a  series  of  light-coloured 
concretionary  limestones,  having  a  rubbly  character  in  parts,  with  a  conchoidal 
fracture,  Tnese  thick  beds  were  at  Up-Lyme,  Axminster,  and  Pinhay  Bay  from 
20  to  26  feet  in  thickness,  and  contained  a  great  number  of  small  shells  in  the  form 
of  moulds :  Pscten  valonimsis,  Axmus  modiola,  and  Cardium  rh&ticum  had  been 
found  in  them  at  Up-Lyme.  Dr.  Wright  considered  this  lower  portion  of  the 
White  Lias  belonged  to  the  Avicula  contorta  beds,  or  infra-lias  of  some  Continental 
authors,  as  no  true  lias  fossil  shells  were  found  in  it  He  had  correlated  these  beds 
with  some  of  the  upper  beds  of  the  Avicula  contorta  series,  at  Garden  Cliff  and  Aust 
Cliff,  on  the  Severn,  and  at  Penarth,  Glamorganshire,  and  he  had  come  to  the  con- 
clusion that  the  concretionary  White  Lias  at  the  base  of  the  Pinhay  Bay  section 
must  be  considered  as  the  upper  portion  of  the  Avicula  contorta  series. 


BOTANY  AND  ZOOLOGY,  including  PHYSIOLOGY. 

Address  by  Dr.  J.  E.  Gbat,  President  of  the  Section. 

Barons  entering  upon  the  special  business  for  which  the  Section  has  been  called 
together,  viz.  the  consideration  of  the  Reports  to  be  presented  upon  various  zoolo- 
gical and  botanical  subjects,  and  the  reading  of  the  papers  submitted  by  the 
members,  I  should  wish  to  make  a  few  general  observations  on  some  topics  which 
appear  to  me  to  have  an  important  bearing  on  the  science  which  we  study,  in  the 
hope  that  they  may  elicit  some  observations  from  the  members  present.  I  have 
always  felt  that  one  of  the  most  important  uses  of  the  Association  was  the  bringing 
together  of  so  large  a  body  of  men  engaged  in  kindred  pursuits,  and  the  consequent 
promotion  of  free  personal  intercourse  between  those  wno,  not  inhabiting  the  same 
locality  or  even  the  same  country,  were  scarcely  likely  to  meet  except  on  such  an  oc- 
casion as  the  present  In  such  meetings  the  free  interchange  of  thought  by  means  of 
oral  communication  is  most  valuable ;  for  it  is  in  this  way  that  facts  are  most 
readily  brought  into  notice,  and  opinions  most  freely  canvassed,  that  truth  is  most 
effectually  elicited,  and  that  erroneous  or  crude  ideas  are  dissipated,  corrected,  and 
improved. 

Some  of  my  predecessors  in  this  office  have  given  a  summary  resume*  of  the 
recent  progress  of  science  in  the  departments  over  which  I  have  now  the  honour 
to  preside,  and  I  had  at  first  thought  of  attempting  to  follow  their  example ;  but  I 
find  myself  precluded  from  so  doing  by  the  conviction  that,  in  order  to  be  of  any 
real  utility,  such  a  Report  should  be  of  much  greater  length  and  fulness  of  detail 
than  the  time  at  our  disposal  would  fairly  admit  for  the  reading,  or  than  the  few 
weeks  which  have  elapsed  since  I  was  requested  to  undertake  the  office  would 
allow  of  my  preparing.  This  is,  however,  the  less  to  be  regretted,  inasmuch  as, 
in  the  course  of  each  year,  a  body  of  laborious  and  talented  German  professors  are 
in  the  habit  of  preparing  a  very  full  and  complete  Report  of  this  nature  for  the 
Berlin  '  Archives  of  Natural  History/  after  a  plan  similar  to  that  which  I  myself 
commenced,  more  than  forty  years  ago,  in  Thomson's  'Annals  of  Philosophy.'  I 
have  therefore  abandoned  all  intention  of  attempting  such  a  review,  and  proceed  at 
once  to  speak  of  subjects  having  a  more  general  bearing  upon  the  interests  of  our 
science. 

I  should  wish  to  say  a  few  words  on  the  subject  of  Public  Museums.  It  may  be 
imagined  that,  having  the  whole  of  my  life  been  intimately  connected  with  the 
management  of  what  I  believe  to  be  at  the  present  day  the  most  important  zoolo- 
gical museum  in  the  world,  it  is  a  subject  that  has  long  and  deeply  occupied  my 
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thoughts ;  and  it  will  also  be  readily  believed  that  it  is  only  after  serious  and  pro- 
longed consideration  I  have  come  to  the  conclusion  that  the  plan  hitherto  pursued 
in  their  arrangement  has  rendered  them  less  useful  to  science  and  less  interesting 
to  the  public  at  large  than  they  might  have  been  made  under  a  different  system. 
Let  us  consider  the  purposes  for  which  such  a  museum  is  established. 

These  are  two :  1st,  the  diffusion  of  instruction  and  rational  amusement  among 
the  mass  of  the  people ;  and  2nd,  to  afford  the  scientific  student  every  possible 
means  of  examining  and  studying  the  specimens  of  which  the  museum  consists. 
Now,  it  appears  to  me  that,  in  the  desire  to  combine  these  two  objects,  which  are 
essentially  distinct,  the  first  object,  namely  the  general  instruction  of  the  people, 
has  been  to  a  great  extent  lost  sight  of  and  sacrificed  to  the  second,  without  any 
corresponding  advantage  to  the  latter,  because  the  system  itself  has  been  thoroughly 
erroneous.  The  curators  of  large  museums  have  naturally,  and,  perhaps,  properly, 
been  men  more  deeply  devoted  to  scientific  study  than  interested  in  elementary 
instruction,  and  they  have  consequently  done  what  they  thought  best  for  the  pro- 
motion of  science  by  accumulating  and  exhibiting  on  the  shelves  or  in  the  open 
cases  of  the  museum  every  specimen  which  they  possess,  without  considering  tnat 
by  so  doing  they  were  overwhelming  the  general  visitor  with  a  mass  of  unintelli- 
gible objects,  and  at  the  same  time  rendering  their  attentive  study  by  the  man  of 
science  more  difficult  and  onerous  than  if  they  had  been  brought  into  a  smaller 
space  and  in  a  more  available  condition. 

What  the  largest  class  of  visitors,  the  general  public,  want,  is  a  collection  of  the 
more  interesting  objects* so  arranged  as  to  afford  the  greatest  possible  amount  of 
information  in  a  moderate  space,  and  to  be  obtained,  as  it  were,  at  a  glance.  On 
the  other  hand,  the  scientific  student  requires  to  have  under  his  eyes  and  in  his 
hands  the  most  complete  collection  of  specimens  that  can  be  brought  together,  and 
in  such  a  condition  as  to  admit  of  the  most  minute  examination  of  their  differences, 
whether  of  age,  or  sex,  or  state,  or  of  whatever  kind  that  can  throw  light  upon  all 
tho  innumerable  questions  that  are  continually  arising  in  the  progress  of  thought 
and  opinion. 

Every  scientific  student  requires  the  cases  to  be  opened,  to  allow  him  to  examine 
and  handle  the  specimens,  and  in  the  stuffed  state  this  cannot  be  often  done  with- 
out injury  j  and  an  artist  always  requires  them  to  be  taken  out  of  the  case  for  his 
purpose. 

In  the  futile  attempt  to  combine  these  two  purposes  in  one  consecutive  arrange- 
ment, the  modern  museum  entirely  fails  in  both  particulars.  It  is  only  to  be 
compared  to  a  large  store  or  a  city  warehouse,  in  which  every  specimen  that  can 
be  collected  is  arranged  in  its  proper  case  and  on  its  proper  shelf,  so  that  it  may  be 
found  when  wanted  j  but  the  uninformed  mind  derives  little  instruction  from  the 
contemplation  of  its  stores,  while  the  student  of  nature  requires  a  far  more  careful 
examination  of  them  than  is  possible  under  such  a  system  01  arrangement,  to  derive 
any  advantage :  the  visitor  needs  to  be  as  well  informed  with  relation  to  the  system 
on  which  it  is  based  as  the  curator  himself;  and  consequently  the  general  visitor 


perceives  little  else  than  a  chaos  of  specimens,  of  which  the  bulk  of  those  placed 
in  close  proximity  are  so  nearly  alike  that  he  can  scarcely  perceive  any  difference 
between  them,  even  supposing  them  to  be  placed  on  a  level  with  the  eye,  while 
the  greater  number  of  those  which  are  above  or  below  this  level  are  utterly  unin- 
telligible. 

To  such  a  visitor,  the  numerous  species  of  rats,  or  squirrels,  or  sparrows,  or  larks 
that  crowd  the  shelves,  from  all  parts  of  the  world,  are  but  a  rat,  a  squirrel,  a 
sparrow,  or  a  lark  j  and  this  is  still  more  especially  the  case  with  animals  of  a  less 
marked  and  less  known  type  of  character.  Experience  has  long  since  convinced 
me  that  such  a  collection  so  arranged  is  a  great  mistake.  The  eye  both  of  the 
general  visitor  and  of  the  student  becomes  confused  by  the  number  of  the  speci- 
mens, however  systematically  they  may  be  brought  together. 

The  very  extent  of  the  collection  renders  it  difficult  even  for  the  student,  and 
much  more  so  for  the  less  scientific  visitor,  to  discover  any  particular  specimen  of 
which  he  is  in  quest;  and  the  larger  the  collection,  the  greater  this  difficulty  becomes. 
Add  to  this  the  fact  that  all  specimens,  but  more  especially  the  more  beautiful  and 
the  more  delicate,  are  speedily  deteriorated,  and  in  some  cases  destroyed  for  all 
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useful  purposes,  by  exposure  to  light,  and  that  both  the  skins  and  bones  of  animals 
are  found  to  be  much  more  susceptible  of  measurement  and  comparison  in  an  un- 
stuffed  or  unmounted  state,  and  it  will  be  at  once  apparent  why  almost  all  scientific 
zoologists  have  adopted  for  their  own  collections  the  simpler  and  more  advantageous 
plan  of  keeping  their  specimens  in  boxes  or  in  drawers,  devoted  each  to  a  family, 
a  genu3,  or  a  section  of  a  genus,  as  each  individual  case  may  require. 

Thus  preserved  and  thus  arranged,  the  most  perfect  and  the  most  useful  collec- 
tion that  the  student  could  desire  would  occupy  comparatively  a  small  space,  and 
by  no  means  require  large  and  lofty  halls  for  its  reception.  As  it  is  desirable  that 
each  large  group  should  be  kept  in  a  separate  room,  and  as  wall-space  is  what  is 
chiefly  required  for  the  reception  of  the  drawers  or  boxes,  rooms  like  those  of  an 
ordinary  dwelling-house  would  be  best  fitted  for  the  accommodation  of  such  a  col- 
lection and  of  the  students  by  whom  it  would  be  consulted — one  great  advantage 
of  this  plan  being  that  students  would  be  uninterrupted  by  the  ignorant  curiosity 
of  the  ruder  class  of  general  visitors,  and  not  liable  to  interference  from  scientific 
rivals. 

There  are  other  considerations  also  which  should  be  taken  into  account  in  esti- 
mating the  advantages  of  a  collection  thus  preserved  and  thus  arranged.  A 
particular  value  is  attached  to  such  specimens  as  have  been  studied  and  described 
l>y  zoologists,  as  affording  the  certain  means  of  identifying  the  animals  on  which 
their  observations  were  made.  Such  specimens  ought  especially  to  be  preserved 
in  such  a  way  as  to  be  least  liable  to  injury  from  exposure  to  liffnt,  dust,  or  other 
extraneous  causes  of  deterioration ;  and  this  is  best  done  by  Keeping  them  in  a 
state  least  exposed  to  these  destructive  influences,  instead  Of  m  the  open  cases  of 
a  public  and  necessarily  strongly  lighted  gallery.  This  is  particularly  the  case  with 
animals,  or  parts  of  animals,  preserved  in  spirits,  which  ought  to  be  kept  in  dark 
closets,  or  cases  with  opaque  fronts,  in  cool  rooms,  as  the  light  very  soon  destroys 
their  colour,  and  the  fight  and  warmth  cause  the  spirits  to  rapidly  evaporate. 

In  imitating  the  French  plan,  the  fact  was  overlooked  that  the  French,  and  most 
Continental  collections,  are  especially  made  for  the  use  of  scientific  students,  the 
pupils  of  the  Professor,  and  not,  as  our  National  and  local  collections  are,  for 
the  use  of  the  public  at  large,  including  the  students,  who  form  a  very  small  part 
of  the  visitors. 

Again,  the  amount  of  saving  thus  effected  in  the  cost  of  stuffing  and  mounting 
is  well  worthy  of  serious  consideration,  especially  when  we  take  into  account  that 
this  stuffing  and  mounting,  however  agreeable  to  the  eye,  is  made  at  the  cost  of 
rendering  tne  specimens  thus  operated  upon  less  available  for  scientific  use. 

All  these  arguments  go  to  prove  that,  for  the  purposes  of  scientific  study,  the  most 
complete  collection  that  could  possibly  be  formed  would  be  best  kept  in  cabinets 
or  boxes  from  which  light  and  dust  would  be  excluded,  in  rooms  especially  devoted 
to  the  purpose,  and  not  in  galleries  open  to  the  general  public,  and  that  such  an 
arrangement  would  combine  the  greatest  advantage  to  the  student  and  the  most 
complete  preservation  of  the  specimens  with  great  economy  of  expense. 

This  being  done,  it  is  easy  to  devise  the  plan  of  a  museum  which  shall  be  the 
most  interesting  and  instructive  to  general  visitors,  and  one  from  which,  however 
abort  may  be  their  stay,  or  however  casual  their  inspection,  they  can  hardly  fail  to 
carry  away  some  amount  of  valuable  information. 

The  larger  animals,  being  of  course  more  generally  interesting,  and  easily  seen 
and  recognized,  should  be  exhibited  in  the  preserved  state,  and  in  situations  where 
they  can  be  completely  isolated.  This  is  necessary  also  on  account  of  their  size, 
which  would  not  admit  of  their  being  grouped  in  the  manner  which  I  propose  with 
reference  to  the  smaller  specimens. 

The  older  museums  were  for  the  most  part  made  up  of  a  number  of  the  square 
glass-fronted  boxes,  each  containing  one,  or  sometimes  a  pair  of  specimens.  This 
method  had  some  advantages,  but  many  inconveniences — among  others,  that  of 
occupying  too  large  an  amount  of  room.  But  I  cannot  help  thinking  that  when 
this  was  given  up  for  the  French  plan  of  attaching  each  specimen  to  a  separate 
stand,  and  marshalling  them  like  soldiers  on  the  shelves  of  a  large  open  case,  the 
improvement  was  not  so  great  as  many  suppose ;  and  this  has  become  more  and 
more  evident  since  the  researches  of  travellers  and  collectors  have  so  largely 
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increased  the  number  of  known  species,  and  of  species  frequently  separated  by 
characters  so  minute  as  not  to  be  detected  without  careful  ana  close  examination. 

Having  come  to  the  conclusion  that  a  museum  for  the  use  of  the  general  public 
should  consist  chiefly  of  the  best-known,  the  most  marked,  and  the  most  interest- 
ing animals,  arranged  in  such  a  way  as  to  convey  the  greatest  amount  of  instruc- 
tion in  the  shortest  and  most  direct  manner,  and  so  exhibited  as  to  be  seen  without 
confusion,  I  am  very  much  disposed  to  recur  to  something  like  the  old  plan  of 
arranging  each  species  or  series  of  species  in  a  special  case,  to  be  placed  either 
on  shelves  or  tables,  or  in  wall-cases,  as  may  be  found  most  appropriate,  or  as 
the  special  purpose  for  which  each  case  is  prepared  and  exhibited  may  seem  to 
require. 

But  instead  of  each  case,  as  of  old,  containing  only  a  single  specimen,  it  should 
embrace  a  series  of  specimens,  selected  and  arranged  so  as  to  present  a  special 
object  for  study ;  and  thus  any  visitor,  looking  at  a  single  case  only,  and  taking 
the  trouble  to  understand  it,  would  carry  away  a  distinct  portion  of  knowledge, 
such  as  in  the  present  state  of  our  arrangements  could  only  be  obtained  by  tne 
examination  ana  comparison  of  specimens  distributed  through  distant  parts  of  the 
collection. 

Every  case  should  be  distinctly  labelled  with  an  account  of  the  purpose  for 
which  it  is  prepared  and  exhibited ;  and  each  specimen  contained  in  it  should  also 
bear  a  label  indicating  why  it  is  there  placed. 

I  may  be  asked,  why  should  each  series  of  specimens  be  contained  in  a  separate 
case  ?  but  I  think  it  must  be  obvious  that  a  series  of  objects  exhibited  for  a  defi- 
nite purpose  should  be  brought  into  close  proximity,  and  contained  in  a  well- 
defined  space ;  and  this  will' best  be  done  by  keeping  them  in  a  single  and  separate 
case.    There  is  also  the  additional  advantage  tnat  whenever,  in  the  progress  of 
discovery,  it  becomes  desirable  that  the  facts  for  the  illustration  of  which  the  case 
was  prepared  should  be  exhibited  in  a  different  manner,  this  can  easily  be  done  by 
rearranging  the  individual  case  without  interfering  with  the  general  arrangement 
of  the  collection.    I  believe  that  the  more  clearly  the  object  is  defined  and  the 
illustrations  kept  together,  the  greater  will  be  the  amount  of  information  derived 
from  it  by  the  visitor  and  the  interest  he  will  feel  in  examining  it 
Such  cases  may  be  advantageously  prepared  to  show — 
The  classes  of  the  animal  kingdom. 
The  orders  of  each  class. 
The  families  of  each  order. 
The  genera  of  each  family. 
The  sections  of  each  genus,  by  means  of  one  or  more  typical  or  characteristic 

examples  of  each  class,-  order,  or  section. 
A  selection  of  a  specimen  of  each  of  the  more  important  or  striking  species  of 

each  genus  or  section. 
The  changes  of  state,  sexes,  habits,  and  manners  of  a  well-known  or  an  other- 
wise interesting  species. 
The  economic  uses  to  which  they  are  applied ;  and  such  other  particulars  as  the 
judgment  and  talent  of  the  curator  would  select  as  best  adapted  for  popular 
instruction,  and  of  which  these  are  only  intended  as  partial  indications. 
No  one,  I  think,  who  has  ever  had  charge  of  a  museum,  or  has  noted  the 
behaviour  of  the  visitors  while  passing  through  it,  can  doubt  for  a  moment  that 
such  cases  would  be  infinitely  more  attractive  to  the  public  at  large  than  the 
crowded  shelves  of  our  present  museums,  in  which  they  speedily  become  bewildered 
by  the  multiplicity,  the  apparent  sameness,  and  at  the  same  time  the  infinite 
variety  of  the  objects  presented  to  their  view,  and  in  regard  to  which  the  labels  on 
the  tops  of  the  cases  afford  them  little  assistance,  while  those  on  the  specimens 
themselves  are  almost  unintelligible. 

When  such  visitors  really  take  any  interest  in  the  exhibition^  it  will  generally 
be  found  that  they  concentrate  their  attention  on  individual  objects,  whue  others 
affect  to  do  the  same,  in  order  to  conceal  their  total  want  of  interest,  of  which  they 
somehow  feel  ashamed,  although  it  originates  in  no  fault  of  their  own. 

I  think  the  time  is  approaching  when  a  great  change  will  be  made  in  the 
arrangement  of  Museums  of  Natural  History,  and  have  therefore  thrown  out  these 
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observations  as  suggestions,  by  which  it  appears  to  me  that  their  usefulness  may 
be  greatly  extended. 

In  England,  as  we  are  well  aware,  all  changes  are  well  considered  and  slowly 
adopted.  Some  forty  years  ago,  the  plan  of  Placing  every  specimen  on  a  separate 
stand,  and  arranging  them  in  rank  and  file  in  large  glass  wall-cases,  was  considered 
a  great  step  in  advance,  and  it  was  doubtless  an  improvement  on  the  preexisting 
plan;  especially  at  a  time  when  our  collections  were  limited  to  a  small  number  of 
species,  which  were  scarcely  more  than  types  of  our  modern  families  or  genera. 

The  idea  had  arisen  that  the  English  collections  were  smaller  than  those  on  the 
Continent,  and  the  public  called  for  every  specimen  to  be  exhibited.  But  the 
result  has  been  that,  m  consequence  of  the  enormous  development  of  our  collec- 
tions, the  attention  of  the  great  mass  of  visitors  is  distracted  by  the  multitude  of 
specimens,  while  the  minute  characters  by  which  naturalists  distinguish  genera 
and  species  are  inappreciable  to  their  eyes. 

It  was  not,  however,  the  unenlightened  public  only  who  insisted  on  this  unli- 
mited display ;  there  were  also  some  leading  scientific  men  who  called  for  it,  on 
the  ground  that  the  curator  might  be  induced  to  keep  specimens  out  of  sight  in 
order  to  make  use  of  them  for  the  enlargement  of  his  own  scientific  reputation 
while  the  scientific  public  were  debarred  the  sight  of  them,  and  that  valuable 
specimens  might  thus  be  kept,  as  the  favourite  phrase  was,  "  in  the  cellars."  But 
any  such  imputation  would  be  completely  nullified  by  the  plan  which  I  have  pro- 
posed of  placing  all  the  specimens  in  the  scientific  collection  in  boxes  or  drawers 
appropriated  to  them,  and  rendering  them  thus  at  once  and  readily  accessible  to 
students  at  large. 

I  may  observe  that  the  late  Mr.  Swainson,  who  was  the  first  to  raise  the  cry, 
lived  to  find  that  it  was  far  more  useful  to  keep  his  own  extensive  collection  of 
bird-skins  in  drawers,  like  his  butterflies  and  his  shells ;  and  that  most  scientific 
loologists  and  osteologists  are  now  convinced  that  the  skins  of  animals  unmounted 
and  kept  in  boxes  are  far  more  useful  for  scientific  purposes  than  stuffed  skins  or 
set-up  skeletons. 

So  also,  with  reference  to  my  proposal  for  the  arrangement  of  the  Museum  for 
the  general  public,  I  find  that  those  who  are  desirous  of  exhibiting  their  specimens 
to  the  best  advantage  are  generally  adopting  similar  plans. 

Thus,  when  Mr.  would  determined  on  the  exhibition  of  his  magnificent  collec- 
tion of  Humming-birds,  he  at  once  renounced  the  rank-and-file  system,  and 
arranged  them  in  small  glased  cases,  each  case  containing  a  genus,  and  each  pane 
or  side  of  the  case  showing  a  small  series  of  allied  species,  or  a  family  group  of  a 
single  species. 

When  lately  at  Liverpool,  I  observed  that  the  clever  curator,  Mr.  Moore,  instead 
of  keeping  a  single  animal  on  each  stand,  has  commenced  grouping  the  various 
specimens  of  the  same  species  of  Mammalia  together  on  one  and  the  same  stand, 
as  several  are  grouped  in  the  British  Museum,  and  thus  giving  far  greater  interest 
to  the  group  than  the  individual  specimens  would  afford. 

In  the  British  Museum,  as  an  experiment  with  the  view  of  testing  the  feelings 
of  the  public  and  the  scientific  visitors)  the  species  of  Nestor  Parrots  and  of  the 
Birds  of  Paradise,  a  family  of  Gorillas  and  the  Impeyan  Pheasants,  and  sundry  of 
the  more  interesting  single  specimens,  have  been  placed  in  isolated  cases;  and 
it  may  readily  be  seen  that  they  have  proved  the  most  attractive  cases  in  the 
exhibition.  A  series  of  reptiles  and  fish,  exhibiting  the  characters  of  the  families 
and  the  more  interesting  genera,  have  been  stuffed  and  exhibited,  whilst  the  col- 
lection of  those  animals  in  spirits  and  in  skins  is  kept  arranged  for  the  use  of  the 
more  scientific  student. 

In  the  same  manner,  a  series  of  the  skeletons,  showing  the  principal  forms  of 
each  class  of  animals,  has  been  set  up,  and  the  remainder  of  them  kept  in  boxes, 
so  that  a  series  of  the  same  bone  of  any  number  of  animals  may  be  laid  out  for 
comparison  with  either  recent  or  fossil  specimens,  or  to  show  the  form  the  bone 
assumes  in  the  different  genera,  which  it  is  difficult  to  see  in  an  articulated 
skeleton. 

In  the  Great  Exhibition  of  1863,  Prof.  Hyrtl  of  Vienna  exhibited  some  framed 
eases  of  skeletons  like  those  here  recommended:  one  contained  the  types  of  each 
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family  of  Tortoises,  another  the  principal  forms  of  Saurians,  &c  They  excited 
much  interest,  and  some  cases  were  purchased  by  our  College  of  Surgeons. 

In  some  of  the  Continental  museums  also  I  have  observed  the  same  plan  adopted 
to  a  limited  extent. 

I  now  exhibit  a  case  of  insects,  received  from  Germany,  in  which  what  I  have 
suggested  is  fully  carried  out  You  will  perceive  that  in  one  small  case  are  exhi- 
bited simultaneously,  and  visible  at  a  glance,  the  egg,  the  larva,  the  plant  on 
which  it  feeds,  the  pupa,  and  the  perfect  moth,  together  with  its  varieties,  and  the 
parasites  by  which  the  caterpillar  is  infested.  Such  cases,  representing  the  entire 
fife  and  habits  of  all  the  best-known  and  most  interesting  of  our  native  insects, 
would  be,  as  I  conceive,  far  more  attractive  and  instructive  to  the  public  at  large 
than  the  exhibition  of  any  conceivable  number  of  rows  of  allied  or  cognate  species, 
having  no  interest  whatever  except  for  the  advanced  zoological  student 

I  will  only  add  that  I  am  perfectly  satisfied,  from  observation  and  experience, 
and  that  I  believe  the  opinion  is  rapidly  gaining  ground,  that  the  scientific  student 
would  find  a  collection  solely  devoted  to  the  object  of  study,  and  preserved  in 
boxes  and  drawers,  far  more  useful  and  available  for  scientific  purposes  than  the 
stuffed  specimens  as  at  present  arranged  in  galleries  of  immense  extent,  and  crowded 
with  curious  and  bewildered  spectators;  while,  on  the  other  hand,  the  general 
public  would  infinitely  better  understand,  and  consequently  more  justly  appreciate, 
a  well-chosen  and  well-exhibited  selection  of  a  limited  number  of  specimens, 
carefully  arranged  to  exhibit  special  objects  of  general  interest,  and  to  afford  a 
complete  series  for  elementary  instruction,  than  miles  of  glass  cases  containing 
thousands  upon  thousands  of  specimens,  all  exhibited  in  a  uniform  manner,  and 
placed  like  soldiers  at  a  review. 

The  plan  has  the  advantage  of  being  as  applicable  to  a  very  large  as  to  a  small 
local  collection,  for  a  few  well-selected  cases  of  animals  of  any  parish  or  district 
will  teach  what  they  have  been  prepared  to  illustrate,  and  the  addition  of  every 
well-selected  series  of  specimens  will  extend  the  usefulness  of  the  institution,  and 
the  better  the  animals  are  known  to  the  visitor,  the  more  is  the  interest  they  will 
take  in  the  exhibition. 

Specimens  are  much  less  liable  to  injury  (and  this  is  a  great  consideration  in  a 
small  institution,  where  only  a  single  curator,  often  an  unpaid  amateur,  is  employed) 
if  they  are  kept  in  small  well-closed  cases,  properly  pasted  up,  than  if  they  are 
kept  in  large  cases  that  open,  where  the  air  changes  with  every  change  of  tempe- 
rature ;  for  the  air  is  expelled  when  the  cases  are  warm,  and  it  rushes  in  again, 
charged  with  dust  and  destructive  gases,  when  the  air  within  is  cold  and'contracted. 

I  now  turn  to  a  very  different  subject — one  which  has  always  occupied  a  consi- 
derable share  of  my  attention,  and  on  which  a  few  observations  may  not  be  out  of 
Elace  on  this  occasion — viz.  the  acclimatization  of  animals.  This  subject,  which 
as  been  a  favourite  one  with  the  more  thoughtful  student,  appears  all  at  once  to 
have  become  popular ;  and  several  associations  have  been  tormed  for  the  especial 
purpose  of  its  promotion,  not  only  in  this  country,  but  also  on  the  Continent  and 
in  tne  Australian  colonies. 

I  may  observe  that  the  acclimatization  of  animals,  and  especially  the  introduction 
and  cultivation  of  fish,  was  among  the  peculiar  objects  put  forward  by  the  Zoolo- 
gical Society  at  the  time  of  its  foundation,  nearly  forty  years  ago—although,  as  we 
all  know,  it  has  been  able  to  do  very  little  for  its  promotion. 

It  would  appear,  from  observations  that  are  occasionally  to  be  met  with  in  the 
public  papers  and  in  other  journals,  to  be  a  prevalent  opinion  among  the  patrons  of 
some  of  tnese  associations  that  scientific  zoologists  are  opposed  to  their  views,  or, 
at  least,  lukewarm  on  the  subject  But  I  am  convinced  that  they  are  totally  mis- 
taken in  such  a  notion,  and  that  it  can  only  have  originated  in  the  expression  of  a 
belief,  founded  on  experience,  that  some  of  the  schemes  of  the  would-be  acclima- 
tizers  are  incapable  of  being  carried  out,  and  would  never  have  been  suggested  if 
their  promoters  had  been  better  acquainted  with  the  habits  and  manners  of  the 
animals  on  which  the  experiments  are  proposed  to  be  made. 

The  term  acclimatization  has  been  employed  in  several  widely  different  senses  :— 
1st  as  indicating  the  domestication  of  *irimaja  now  only  known  in  the  wild  state ; 
2ndly,  to  express  the  introduction  of  the  domesticated  <»iiwH«  of  one  country  into 
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another  j  Srdly,  the  cultivation  of  fishes,  &c,  by  the  restocking  of  rivers,  the  colo- 
nization of  ponds,  or  the  renovating  of  worn-out  oyster-  or  pearl-fisheries  by  fresh 
supplies. 

Commencing  with  the  first  of  these  objects,  which  is  by  many  regarded  as  the 
most  important,  I  would  observe  that  some  animals  seem  to  have  "been  created  with 
more  or  less  of  an  instinctive  desire  to  associate  with  man,  and  to  become  useful  to 
him ;  but  the  number  of  these  is  very  limited,  and  as  it  undoubtedly  takes  a  long 
period  to  become  acquainted  with  the  qualities  and  habits  of  these  animals,  ana 
with  the  mode  in  which  their  services  may  be  rendered  available,  it  would  almost 
appear  as  if  all  the  animals  which  are  possessed  of  this  quality,  and  are  worth 
domesticating,  had  already,  been  brought  into  use.  Indeed  all  those  which  are  now 
truly  domesticated  were  in  domestication  in  the  earlier  historic  times.  The  Turkey, 
it  may  be  said,  was  not  known  until  the  discovery  of  America;  but  I  think  it  has 
been  satisfactorily  proved  that  our  domestic  Turkey  is  not  descended  from  the  wild 
Turkey  of  America,  but  comes  of  a  race  which  was  domesticated  by  the  Mexicans 
before  the  historic  period.  Again,  the  number  of  such  animals  is  necessarily 
limited ;  for  it  is  not  worth  while  to  go  through  a  long  process  of  domestication 
with  the  view  of  breeding  an  animal  that  is  not  superior  in  some  important  par- 
ticular to  those  which  already  exist  in  domestication.  For  example,  where  would 
be  the  utility  of  introducing  other  Ruminants  which  do  not  breed  as  freely,  feed  as 
cheaply,  afford  as  good  meat,  and  bear  the  climate  as  well  as  our  present  races  of 
domestic  cattle  F 

It  has  been  thought  that  some  of  the  numerous  species  of  African  Antelopes  might 
be  domesticated  here ;  but  every  one  who  has  eaten  their  flesh  describes  it  as  harsh 
and  dry,  and  without  fat ;  and  such  being  the  case  (even  could  the  domestication 
be  effected,  which  I  very  much  doubt),  such  an  animal  must  have  some  very  valu- 
able peculiarity  in  its  mode  of  life,  and  be  capable  of  being  produced  at  a  very  cheap 
rate,  to  enable  it  to  take  rank  in  our  markets  beside  the  good  beef  and  mutton  with 
which  they  are  at  present  supplied ;  and,  even  supposing  it  to  be  semidomesticated 
only  for  the  park,  it  could  not  for  an  instant  be  put  in  competition  with  the  fine 
venison  which  it  is  thought  that  it  might  displace. 

I  am  aware  that  certain  French  philosophers  have  lately  taken  up  a  notion  that 
it  is  desirable  to  pervert  the  true  purposes  of  the  Horse  by  cultivating  him  for  food 
instead  of  work  j  and  that  a  society  of  Hippophagi  has  keen  instituted  with  this 
view.  Of  course,  under  present  circumstances,  the  flesh  of  old  and  worn-out  horses 
is  sold  for  much  less  than  that  of  well-fed  Ruminants;  and  the  miserable  classes  in 
some  countries  are  glad  to  obtain  animal  food  of  any  kind  at  so  low  a  rate :  but 
whenever  an  attempt  has  been  made  to  fatten  horses  for  food,  it  has  been  found 
that  the  meat  could  not  be  produced  at  so  low  a  rate  as  that  for  which  far  better 
beef  and  mutton  could  be  bought. 

There  are  also  some  small  semidomesticated  animals,  such  as  the  Porcupine  and 
other  GUres,  which  are  said  to  afford  good  meat ;  but  they  have  long  been  driven 
out  of  the  market  by  the  cheapness  ana  abundance  of  the  prolific  Rabbit 

With  regard  to  the  larger  Ruminants  (such  as  the  Giraffe,  the  Eland  and  some 
other  foreign  Deer,  the  Llama,  and  the  Alpaca),  which  have  been  bred  in  this 
country,  but  never  brought  into  general  use,  I  cannot  consider  them  as  at  all  accli- 
matized. They  have  almost  always  had  the  protection  of  warmed  buildings,  espe- 
cially in  the  winter;  and  though  they  may  have  lived  through  a  certain  number  of 
years,  they  are  liable  to  attacks  of  diseases  dependent  upon  our  climate,  and  gene- 
rally die  off  before  their  natural  term  of  existence  is  completed.  I  can  only  regard 
them  as  partially  domesticated,  and  that  only  as  objects  of  curiosity  and  luxury,  and 
as  incapable  of  being  turned,  in  this  country  at  least,  to  any  useful  domestic  purpose. 

With  regard  to  those  animals  which  may  be  considered  as  more  or  less  completely 
under  the  control  of  Man,  there  exists  considerable  difference  in  the  nature  of  their 
domestication. 

The  more  typical  among  them,  or  trulv  domesticated,  such  as  the  Oxen,  the 
Sheep,  the  Horse,  the  Camel,  the  Dog,  and  the  Cat,  like  die  Wheat  and  the  Maize 
among  plants,  are  never  found  truly  wild:  and  when  they  are  permitted  to  run 
wild,  as  in  the  case  of  horses  and  oxen  in  South  America,  they  are  easily  brought 
back  to  a  state  of  domestication,  especially  if  caught  young.    What  may  be  called 
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the  semidomesticated  or  domesticable  animals,  such  as  the  Buffalo,  the  Goat,  the 
Pig,  the  Babbit,  the  Reindeer,  the  Yak,  and  some  other  Asiatic  cattle,  are  found 
both  in  the  tame  and  the  wild  state,  and  often  in  the  same  region  and  in  close 
proximity  to  each  other.  The  Asiatic  Elephant,  and  a  few  other  animals  which 
can  be  made  tractable  under  man's  direction,  never  Tor  very  rarely)  breed  in 
domestication  J  and  all  the  individuals  of  these  very  useful  races  are  caught  wild 
and  brought  into  subjection  by  training.  The  African  Elephant  is  evidently  equally 
amenable  to  man's  control,  and  was  equally  domesticated  by  the  Bomans ;  but  the 
negroes  do  not  seem  to  appreciate  the  advantages  which  they  might  derive  from  its 
domestication,  and  only  make  use  of  its  tractable  disposition  to  keep  it  in  captivity 
until  such  time  as  its  ivory  is  best  fitted  for  the  market,  when,  also,  they  can  feed 
upon  its  flesh. 

All  our  domestic  or  semidomestic  animals  have  their  proper  home  in  the  tem- 
perate regions  of  Europe  and  Asia.  They  all,  except  the  Ass,  bear  great  cold  bet- 
ter than  excessive  heat :  and  even  the  Ass  suffers  greatly  on  the  coasts  of  the 
tropics.  The  Sheep,  in  the  warmer  regions,  require  to  be  driven  to  the  cool  moun- 
tains during  the  hot  season.  In  the  tropics  they  lose  their  wool,  and,  like  the  long- 
haired goats  and  dogs,  change  the  character,  of  their  fur.  The  inhabitants  of  the 
arctic  region  or  subarctic  regions  of  Europe  and  Asia  have  partially  domesticated 
the  Reindeer. 

Either  Asiatics  have  a  peculiar  aptitude  for  domesticating  animals,  or  the  Rumi- 
nants of  that  part  of  the  world  are  peculiarly  adapted  for  domestication.  In  the 
mountain  regions  of  Tibet  and  Siberia  the  Yak  has  oeen  domesticated,  and,  like  the 
Reindeer  of  the  arctic  regions,  it  is  used  as  a  beast  of  burthen  as  well  as  for  milk 
and  food.  The  steppes  of  Asia  are  the  home  of  the  Camel  and  the  Dromedary.  In 
the  lower  and  warmer  regions  of  central  and  southern  Asia  the  Zebu  has  been 
completely  domesticated;  and  the  natives  of  India  and  of  the  islands  of  the  Malayan 
archipelago  have  brought  into  a  semidomesticated  state  various  species  of  wild 
cattle,  such  as  the  Gyal,  the  Gour,  and  the  Banting,  and  have  even  obtained  some 
hybrid  breeds  between  some  of  them  and  the  Zebus,  as  well  as  the  Buffalo,  which 
they  have  in  common  with  Africa  and  the  south  of  Europe.  In  the  park  of  the 
Governor-General  of  India  there  are  large  herds  of  the  Black  Antelope,  the  Axis 
Deer,  and  the  Porcine  Deer  in  a  semidomestic  state ;  and  our  officers  found  in 
the  park  of  the  Emperor  of  China  at  Pekin  more  than  one  species  of  domesticated 
native  Deer.  We  nave  as  yet  received  from  Japan  only  one  peculiar  species  of 
domestic  animal,  viz.  a  Pig  with  a  plaited  face  (Sus  pticatus);  but  it  is  not  unlikely 
that  the  Deer  called  Cervus  Sika  is  a  domesticated  species,  like  the  Cervus  Swinkmi 
of  Formosa.  In  Celebes  there  is  a  small  Buffalo  called  Anon ;  and  in  the  same 
island,  as  well  as  in  Java  and  some  of  the  other  islands  of  the  Indian  Ocean,  most 
of  the  aboriffinalpigs, including  the  Babirussa,  have  been  more  or  less  completely 
domesticated.  These  numerous  instances  will  suffice  to  show  how  largely  Asiatics 
have  been  enabled  to  draw  around  them  for  additions  to  their  domestic  or  half- 
domestic  races  j  but  a  glance  at  the  habits  and  manners  of  most  of  them  will  suf- 
fice to  show  how  little  they  would  be  suited  to  our  more  northern  climate,  and  how 
small  would  be  the  advantage  gained  were  it  possible  to  introduce  them  nere. 

Africa  has  only  sent  to  Europe  the  Guinea-fowl,  that  vagrant  from  our  farm- 
yards ;  but  it  too  has  some  domesticated  animals  of  its  own.  In  the  more  fertile 
and  well-watered  parts  of  that  continent  there  exist  at  least  five  different  kinds  of 
domestic  cattle : — the  Buffalo  (Bos  Bubakts)  and  humpless  cattle,  which  appear  to 
be  of  the  same  species  and  to  be  derived  from  the  same  source  as  the  Buffalo  and 
domestic  Oxen  of  Europe.  The  African  Zebu  (Bos  Dante)  appears  to  be  distinct 
from  the  Zebu  of  India,  and  is  probably  an  indigenous  domestic  race  ;  and  the  long- 
eared^  bush-cattle,  or  Zamous  (Bos  brachyceros),  are  certainly  an  aboriginal  species 
peculiar  to  tropical  Africa.  Besides  these,  it  has,  in  the  Desert  regions,  the  Camel 
in  common  with  Asia:  this  animal  is  also  partially  domesticated  in  the  southern 
parts  of  Europe. 

^  Captain  Burton  observes,  a  The  Negro  fails  in  domestication  of  lower  animals, 
because  he  is  deficient  in  forbearance  with  them  $  in  a  short  time  his  violence  will 
rum  the  temper  of  a  horse,  and  he  will  starve  an  English  dog  for  which  he  has 
perhaps  paid  a  high  price. n 
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America  had  only  three  or  (if  we  reckon  the  Doff)  at  most  four  domestic  animals 
belonging  to  the  country  before  it  was  discovered  by  Europeans,  who  have,  how- 
ever, since  introduced  into  it  most  of  those  which  they  themselves  previously  pos- 
sessed. The  Turkey  was  only  domesticated  by  the  native  Mexicans ;  and  it  may 
be  observed  that  in  Europe  these  birds  have  only  been  imperfectly  naturalised,  re- 
quiring peculiar  care  and  attention  in  their  early  stages  to  protect  them  from  the 
effects  or  an  ungenial  climate.  The  Llama  and  Alpaca  were  also  early  domesticated 
by  the  native  Peruvians ;  and  it  would  appear  as  if  these  animals  would  not  bear 
transportation  to  other  quarters.  All  the  attempts,  at  least,  which  have  hitherto 
been  made  to  introduce  them  into  Europe  and  Australia  have  resulted  in  failure. 
The  Esquimaux  inhabiting  the  more  northern  regions  have  a  peculiar  race  of  dogs, 
which  are  in  the  highest  degree  useful  to  them ;  but  it  appears  to  be  of  the  same 
original  stock  with  the  dogs  of  Europe,  and  had  probably  passed  from  one  continent 
to  the  other. 

In  some  parts  of  this  vast  continent,  the  Oxen  and  the  Horse,  since  their  introduc- 
tion from  Europe,  have  so  firmly  established  themselves  in  a  half-wild  state  as  to 
be  often  huntea  and  killed  for  their  hides  alone. 

Australia  and  the  islands  of  the  Pacific  have  no  native  domestic  animals,  if  we 
again  except  the  Dog ;  and  Australia  alone  has  any  mammals  sufficiently  large 
to  be  hunted  for  their  flesh.  There  formerly  existed  in  New  Zealand  a  large  bird 
(the  Moa)  which  was  eaten  by  the  natives ;  but  it  seems  to  have  been  exter- 
minated, or  nearly  so,  before  the  colonization  of  the  islands. 

European  animals  have  been  largely  and  advantageously  introduced  throughout 
the  Pacific  Ocean,  and  in  some  cases  have  become  wild  and  even  dangerous. 

As  in  Europe,  all  the  domestic  animals  of  these  various  parts  of  the  world 
appear  to  have  Deen  brought  into  their  present  condition  for  many  ages,  inasmuch 
as  thev  were  all  found  in  a  domestic  state  when  the  several  countries  were  first 
visited  by  Europeans. 

And  an  attentive  study  of  the  list,  and  of  the  peculiarities  of  the  animals  com- 
posing It,  induces  me  to  believe  that,  in  attempting  to  introduce  new  domestic 
animals  into  some  of  our  colonies,  it  would  be  desirable  not  to  confine  ourselves  to 
the  European  breeds,  but  to  ascertain  whether  some  of  the  domestic  races  of 
Asia  or  Africa  might  not  be  better  adapted  to  the  climate  and  other  conditions  of 
the  colony,  although,  for  reasons  to  which  I  have  before  adverted,  it  would 
neither  be  worth  the  trouble,  nor  consistent  with  good  policy,  to  attempt  their 
introduction  here. 

There  is  evidently  ample  room  for  such  experiments,  which  might  be  advan- 
tageously made,  for  instance,  in  the  colonies  of  the  coast  of  Africa,  where  our 
horse,  ass,  oxen,  sheep,  and  goats,  and  even  dogs  have  greatly  degenerated,  where 
the  horse  and  the  ass  live  only  for  a  brief  period,  where  the  flesh  of  the  ox  and 
sheep  is  described  as  bad  and  rare,  and  the  flesh  of  the  goat,  which  is  more 
common,  is  said  to  be  tasteless  and  stringy.  The  pig  alone,  of  all  our  domestic 
animals,  seems  to  bear  the  change  with  equanimity;  and  the  produce  of  the 
u milch  pig"  is  often  sold  to  passengers  of  tne  mail  packets  and  the  ships  on  the 
stations,  as  the  milk  of  the  cow  or  even  the  goat  is  rarely  to  be  obtained.  Unfor- 
tunately both  the  white  and  the  black  inhabitants  are  merely  sojourners  in  the 
land,  and  do  not  seem  to  possess  sufficient  energy  or  inclination  to  make  the 
experiment  themselves. 

some  persons  have  confounded  the  collecting  of  wild  animals  in  menageries 
for  show,  or  for  the  uses  of  the  gladiator,  with  the  acclimatization  of  them.  The 
custom  of  collecting  animals  for  this  purpose  is  coeval  with  our  earliest  historical 
records.  They  are  to  be  seen  on  the  monuments  of  Assyria,  Egypt,  Rome,  and 
Mexico ;  and  the  natives  of  some  of  the  more  uncivilized  countries  exhibit  their  love 
for  wild  animals,  some  women  even  going  to  the  extent  of  suckling  them  like,  or 
even  with  their  children.  Some  domestic  animals,  as  the  Ox^  the  Cat,  and  even 
wild  ones,  as  the  Baboon,  are  considered  as  sacred  by  the  Egyptians,  Hindoos,  and 
some  of  the  negroes  of  Tropical  Africa. 

Secondly,  as  regards  the  introduction  of  the  domestic  races  of  one  country  into 
another,  there  can  be  no  doubt  that  this  is  a  much  more  important  object  in 
relation  to  our  Australian  colonies,  and  other  settlements  planted  in  waste  lands, 
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than  it  is  to  the  old  countries,  such  as  all  the  European  states,  and  that  it  has 
been  pursued,  as  far  as  they  are  concerned,  with  great  success.      Dr.  George 
Bennett,'  in  the  third  annual  *  Report  of  the  Acclimatization  Society  of  New 
Holland,'  has  well  observed,  "  We  have  lately  heard  of  acclimatization  dinners  ia 
London  and  other  places,  but  a  dinner  in  New  South  Wales  of  food  naturalized  in 
the  colony  occurs  every  day,  and  a  liner  display  cannot  be  surpassed  in  any 
country."    Few  countries  were  so  badly  supplied  by  nature  with,  useful  ajiiniafe 
and  plants  as  the  Australian  continent  j  and  while  we  do  not  receive  in  Europe  a 
single  indigenous  product  for  our  tables,  either  animal  or  vegetable,  from  Australia, 
which  in  this  respect  has  added  nothing  to  the  comfort  of  civilized  man,  no  country 
has  been  more  richly  supplied  with  the  useful  products  of  other  parts  of  the  world; 
for  not  only  have  the  natural  productions  of  the  temperate  regions  of  Europe  been 
largely  introduced,  but  even  the  flowers  and  fruits  of  tropical  and  subtropical 
regions. 

There  is  no  doubt  that  the  introduction  into  Australia  of  animals  long  domesticated 
in  Europe  is  far  more  easy  than  that  of  semidomesticated  animals  from  countries  in  a 
ruder  state  of  society.  Perhaps  this  may  explain  why  the  leading  animals  and 
plants  to  which  Dr.  Bennett  refers  in  this  Report,  and  which,  be  it  observed,  have 
all  been  introduced  by  individual  enterprise,  have  succeeded  so  much  better  than 
the  later  attempts  to  introduce  such  animals  as  the  Llama  and  various  ornamental 
Mammalia  ana  birds.  Among  other  attempts  referred  to  are  the  blackbirds, 
thrushes,  starlings,  and  skylarks  of  Europe :  these  latter  seem  to  be  established  in 
the  Botanic  Garden,  but  it  is  doubtful  whether  such  birds  can  find  their  appro- 
priate food  except  in  cultivated  gardens  or  near  the  towns. 

On  the  other  hand,  it  is  to  be  observed  that  the  introduction  into  a  new  country 
of  domestic  or  semidomestic  animals  is  not  always  an  unmixed  advantage.  Thus, 
the  domestic  pig  has  been  completely  naturalized  in  New  Zealand :  there  its  great 
multiplication  has  rendered  it  so  mischievous  a  pest  to  the  sheep-farmer,  from  its 
following  the  ewes  and  eating  the  newly-dropped  lambs,  that  the  flock-masters 
have  been  compelled  to  employ  persons  to  destroy  the  pigs,  paying  for  their 
destruction  at  the  rate  of  so  much  per  tail ;  many  thousands  are  thus  destroyed  in 
a  single  season.  Indeed  it  has  been  proved  by  Dr.  Hooker's  interesting  paper  "On 
the  Replacement  of  Species,"  that  the  introduction  of  a  new  animal  or  plant  often 
results  in  its  destroying  and  taking  the  place  of  some  previous  inhabitant,  thus 
rendering  its  introduction  a  matter  of  doubtful  advantage,  or  at  all  events  a  ques- 
tion to  be  approached  with  considerable  caution. 

It  is,  however,  manifest  that,  on  the  whole,  more  useful  results  are  to  be 
obtained  from  the  introduction  of  races  already  domesticated  into  countries  to 
which  they  have  not  reached,  than  from  the  attempt  to  acclimatize  animals  for 
the  most  part  either  unsuited  to  the  climate  or  capable  only  of  an  inferior  degree 
of  domestication,  or  inferior  in  quality  to  those  which  are  already  in  possession  of 
the  ground. 

Under  the  third  head,  the  cultivation  of  fish,  I  have  very  little  to  observe, 
although  the  subject  is  unquestionably  one  of  great  importance.  But  as  yet  we 
have  very  little  practical  information  upon  the  question ;  and  I  consider  that  the 
advocates  of  the  system  are  only  for  the  present  feeling  their  way,  as  the  experi- 
ments have  not  been  pursued  for  a  sufficient  length  of  time  to  produce  any  posi- 
tive or  reliable  results.  To  replenish  rivers  in  which  the  fish  which  formerly 
inhabited  them  have  been  destroyed,  it  is  necessary  closely  to  study  the  habits  of 
the  fish,  and  to  imitate  as  much  as  possible  their  natural  proclivities. 

Thus,  for  example,  it  appears  to  me  that,  when  attempting  to  introduce  young 
artificially  hatched  fish  into  a  river,  we  should  place  them  in  the  smallest  stream- 
lets, where  the  fish  would  themselves  deposit  their  ova,  and  not  in  the  wider  parts 
of  the  stream,  where  they  are  liable  to  injury  from  various  causes.  Again,  the 
notion  of  fishing  the  breeding-fish  out  of  a  river,  collecting  their  eggs  and  artifi- 
cially impregnating  them,  seems  to  me  an  unnatural  mode  of  proceeding,  and  such 
as  is  not  practised  m  the  cultivation  of  any  other  animal  I  cannot  see  any  prac- 
tical advantage  that  can  possibly  be  derived  from  it. 

For  the  replenishing  of  worn-out  fisheries  of  oysterj  and  pearl-shells,  all  that 
seems  necessary  or  advantageous  to  be  done  is  to  place  round  the  bed  twigs  and 
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various  similar  substances  so  arranged  as  to  retain  the  eggs  when  deposited,  and 
to  protect  them  by  all  the  means  in  our  power,  leaving  the  beds  undisturbed  for  a 
sufficient  time  to  allow  the  new  brood  to  Decome  firmly  established  in  them. 

Besides  the  numerous  attempts  at  home  to  replenish  our  rivers  and  oyster-beds, 
much  has  been  written  and  large  sums  have  been  expended  in  trying  to  introduce 
salmon  into  the  rivers  of  Australia ;  but  the  many  failures  show  how  little  those 
who  undertook  the  task  were  acquainted  with  the  most  common  physiological 
questions  connected  with  the  removal  of  fish,  and  how  small  was  their  knowledge 
of  the  habits  and  peculiarities  of  the  fish  which  they  proposed  to  remove.  To  show 
this,  I  may  mention  that  they  first  attempted  to  send  the  eggs  of  salmon  to 
Australia  packed  in  mass,  but  they  soon  rotted.  I  mentioned  during  a  discussion 
on  the  subject  at  the  Zoological  Society,  that  the  eggs  would  more  likely  arrive 
alive  if  they  were  packed  in  ice  (as  Dr.  Davy  had  informed  me  that  he  had  carried 
trout  alive  from  the  North  of  England  to  the  West  in  that  way).  Some  eggs  were 
sent  to  Australia  so  packed  in  a  ship  called  the  'Beautiful  Star/  but  the  trans- 
porters had  so  little  faith  in  my  plan  that  the  box  was  forgotten  when  the  ship 
arrived  in  Australia,  and  was  stum  Died  on  much  injured  when  the  ice-house  was 
visited  some  time  after  the  arrival  of  the  ship  j  fortunately  the  majority  of  the  eggs 
were  found  alive,  and  they  were  the  first  salmon  eggs  hatched  in  Australia. 
What,  indeed,  could  be  more  absurd  than  the  attempt  to  introduce  salmon  into 
rivers  which;  for  a  considerable  part  of  the  year,  are  reduced  to  a  series  of  stagnant 
pools.  I  think  I  may  venture  to  predict  that,  if  ever  salmon  are  introduced  into 
Australia,  they  are  much  more  likely  to  succeed  in  the  deep  and  rapid  rivers  of 
Tasmania  than  in  the  streams  of  Australia  proper.  At  the  same  time,  when  we 
consider  the  very  limited  geographical  range  of  the  salmon  in  Europe,  confined  as 
it  is  to  those  rivers  which  nave  tneir  exit  into  the  Northern  Seas,  that  the  attempt 
to  remove  it  from  one  river  to  another  in  Europe  has  always  been  a  failure,  and 
that  it  is  not  only  necessary  that  the  salmon  should  have  a  river  similar  to  that 
which  it  inhabits  here,  but  also  the  same  food  and  other  peculiarities,  without 
which  apparently  it  cannot  subsist,  I  must  confess  that  I  have  no  great  faith  in  the 
success  or  the  introduction  of  the  salmon  into  Australia.  I  think,  therefore,  that  it 
is  to  be  regretted  that  the  Australian  Acclimatization  Society  do  not  rather  make 
some  experiments  on  the  introduction  of  the  gouramy,  or  some  of  the  other  edible 
fish  of  countries  nearer  to  and  more  resembling  their  own. 

With  other  members  of  the  British  Association,  I  have  received  a  reprint  of  the 
Bules  of  Nomenclature  drawn  up  by  Mr.  Strickland  and  others,  and  printed  in  the 
Beport  of  the  Twelfth  Meeting  of  the  Association  (1842),  accompanied  with  a 
request  to  examine  them  carefully,  and  to  communicate  any  suggestions  to  Sir 
William  Jardine,  Bart 

I  can  only  repeat  the  suggestion  I  made  when  the  rules  were  under  the  consi- 
deration of  the  Committee  of  the  Natural  History  Section  of  Manchester,  viz., 
that  the  rules  be  not  adopted  until  they  have  been  compared  with  Linnteus's 
'Philo8ophia  Botanica,'  Fabricius's  'Philosophia  Entomologica,'  IUiger's  'Pro- 
dromus,,  and  DeCandolle's  'Thlorie  Ele*mentai^e,,  and  that  when  they  are  not  in 
conformity  with  the  laws  proposed  by  these  authors,  which  have  been  accepted 
by  all  recognized  systematic  naturalists,  the  reasons  for  the  proposed  alterations 
should  be  given  in  detail  After  some  discussion,  my  suggestion  was  adopted, 
"  and  they  resolved  that  the  Committee  of  the  Section  of  Zoology  and  Botany  have 
too  little  time  during  the  Meeting  of  the  Association  to  discuss  a  Beport  on 
Nomenclature,  and  therefore  remit  to  the  Special  Committee  appointed  to  draw 
up  the  Beport  to  present  it  on  their  own  responsibility." 

The  rules  were  inserted  in  the  printed  Beport,  through  the  personal  influence  of 
Mr.  Strickland,  who  was  then  a  member  of  the  Council,  but  they  never  received 
the  sanction  of  the  British  Association. 

In  the  ( American  Journal  of  Science  and  Art'  for  March,  1864  [reprinted  in  the 
'Annals'  for  June,  1864,]  there  are  some  admirable  observations  by  Br.  Asa  Gray 
on  some  of  these  rules,  which  entirely  accord  with  my  own  views,  and  which  I 
recommend  to  the  consideration  of  the  Committee. 

In  conclusion,  I  would  request  you  kindly  to  bear  in  mind  that  I  have  simply 
thrown  these  observations  together  in  the  hope  of  eliciting  the  opinions  of  my  col- 
leagues in  the  Section. 
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My  only  desire  is  that  we  may  all  heartily  concur  in  doing  all  that  is  in  our 
power  to  render  this  and  other  institutions  conducive  to  the  increase  of  the 
knowledge,  the  happiness,  and  the  comforts  of  the  people. 


BOTAKT. 

Notice  of  some  Rare  Scotch  Plants.  By  Professor  Balpoub,  F.R.S.,  F.L.S. 
Some  Scotch  plants,  especially  Alpine  species,  are  restricted  in  their  localities 
from  causes  which  are  as  yet  imperfectly  known.  Peculiarity  of  soil  and  exposure 
may  in  some  measure  account  for  the  restriction ;  but  this  does  not  seem  to  be 
sufficient.  Some  of  the  restricted  species  are  common  to  Britain  and  Scandinavia 
and  the  mountains  in  southern  Europe ;  and  they  have  been  looked  upon  as  out- 
posts of  a  flora  which  existed  in  the  countrv  when  it  was  united  geologically  with 
other  European  countries.  The  author  had  lately  visited  some  of  the  localities 
referred  to.  He  exhibited  specimens  of  Sagina  nivalis,  a  Scandinavian  plant  which 
was  gathered  by  himself  in  lWlawers  in  1847,  and  supposed  to  be  a  variety  of  Alsine 
rubeua.  Mr.  Syme^within  the  last  year,  when  examining  plants  for  his  edition  of 
Sowerby's  British  Flora,  happened  to  fall  in  with  some  specimens  of  the  above 
plant,  as  gathered  by  the  author,  and  pointed  out  that  it  was  a  plant  new  to 
Britain.  He  took  occasion  to  visit  Benlawers  in  August,  and  he  gathered  numerous 
specimens  of  the  plant.  He  also  found  it  on  Binnaln,  or,  as  it  is  sometimes  called, 
Stobinnain,  a  mountain  rising  to  the  height  of  3800  feet,  near  Ben  More  in  Perth- 
shire, and  at  the  head  of  the  Braes  of  Balcmiddar.  This  is  an  interesting  addition 
to  the  British  Flora.  Another  station  visited  was  the  mountain  called  the  Sow  of 
Athole,  in  Inverness-shire,  the  locality  for  Phyllodoce  cavruha,  one  of  the  rarest 
British  plants.  The  plant  had  been  nearly  eradicated  by  a  nurseryman  many  years 
ago,  ana  it  was  feared  that  it  had  disappeared ;  the  plant,  however,  still  exists  on 
the  hill,  although  not  in  large  quantity.  Among  other  plants  confined  to  single 
localities  in  Scotland  he  exhibited  the  following :  —Ihlazpi  alpestre,  Canlochan, 
Forfarshire ;  Lychnis  alpina,  Little  Gilrannoch,  Forfarshire ;  Arenaria  Norvegica, 
Unst,  Shetland  ;  Laihyrus  niger}  Pass  of  Killicrankie ;  Lathtnrus  mariHmus,  var.  B., 
Unst,  Shetland  j  Oxytropis  campestris,  single  rock  in  Glen  Phu,  Clova  (this  plant 
is  found  also  on  the  southern  Alps  of  Europe) ;  Pyrus  fennica,  Island  of  Arran ; 
Saxifraga  cernua,  Benlawers ;  Pinguicula  alpina,  Black  Loch,  near  Nairn ;  Con- 
vallaria  verticillata,  near  Blairgowrie ;  Eriocaulon  septangulare,  Isle  of  Skye  ;  Carex 
Grahami,  single  rock  in  Clova ;  Saxifraga  ccespitosa,  Ben  Avon,  Braemar ;  Mono* 
tropa  hypopitysj  Cawdor  Woods  j  Eleocharis  Watsoni,  near  Taynlone,  Argylcshiro; 
Eriophorum  alpinum,  Durness,  Sutherlandshire ;  Kobresia  caricina,  Perthshire  j 
Trichomanes  radieans,  Island  of  Arran. 

The  following  plants  were  also  exhibited  as  restricted  to  a  few  Scotch  loca- 
lities:— Draba  rupestris,  Alsine  rubella,  Oxytropis  Halleri,  Astragalus  alpinus, 
Saxifraga  Hirculus,  Saxifraga  rivularis,  Mulgcdium  alpinum,  Geiitiana  nivalis, 
Myosotts  alpestris,  Bartsia  alpina,  Ajuga  pyramidalis,  Orchis  pyramidalis,  Juncus 
cmaneus  and  biglumis,  Lunula  arcuata,  Carex  rariflora,  rupestns,  leporina,  VdhHi, 
vaginata,  Poa  minor,  Cysiopteris  montana. 


On  a  Curious  Form  of  Aquilegia  vulgaris. 
By  Professor  Bitckman,  F.L.S.,  F.G.S. 
In  the  usual  flower  of  the  Columbine  each  petal  is  so  spurred  as  to  produce  a 
form  not  unlike  a  cornucopia.  In  the  example  imder  notice,  the  claw  and  limb  of 
each  petal  are  so  entirely  flat  as  to  give  the  flower  the  form  and  appearance  of 
some  of  the  more  showy-coloured  species  of  Clematis.  This  accidental  form,  so  far 
assimilating  itself  with  clematis,  anemone,  and  others,  gives  rise  to  the  following 
consideration : — Is  not  the  patent  unspurred  form  of  Columbine  its  normal  con- 
dition, and  the  spurred  form  a  result  of  cultivation  ? 
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On  Datura  Stramonium  and  Datura  Tatula, 
By  Professor  Bucjckak,  F.L.S.,  F.G.S. 

The  object  of  this  paper  was  to  show  that  Datura  Stramonium  and  D.  Tatula 
were  identical  in  points  of  structure,  and  therefore  could  only  be  considered  as 
varieties  of  a  single  species.  That  the  heightened  colour  in  the  flowers,  stems, 
and  leaf-nervures  in  the  D,  Tatula,  when  compared  with  D.  Stramonium,  will  be 
a  deeper  purple  in  proportion  to  the  warmth  of  the  summer,  the  milder  climate, 
and  amount  of  sun  to  which  it  is  exposed.  That  though  identical  in  species,  the 
fine  forms  of  the  D.  Tatula,  as  much  as  six  feet  high,  are  very  distinct  in  medicinal 
properties,  as  indicated  by  a  more  powerful  smell,  and  evidenced  by  the  almost 
disuse  of  the  D.  Stramonium  and  the  increasing  employment  of  JX  Tatula  in 
asthmatic  and  chest  complaints. 

On  the  Decay  of  Species,  and  on  the  Natural  Provisions  for  Extending  their 
Duration.  By  Dr.  Daxtbeott,  F.R.S.,  F.L.8.,  Professor  of  Botany,  Oxford. 
It  may  be  assumed  as  an  acknowledged  fact,  not  only  that  every  organized  being 
has  a  limit  assigned  to  its  existence,  but  also  that  the  species  themselves,  both  in 
the  animal  and  vegetable  kingdom,  wear  out  after  a  certain  period.  But  it  still 
remains  to  be  inquired  whether  there  may  not  be  certain  natural  contrivances  for 

Eostponing  this  inevitable  termination  to  a  later  period  than  would  otherwise 
appen.  Confining  himself  to  the  vegetable  kingdom,  the  author  suggested  that 
one  of  these  provisions  would  seem  to  be  the  introduction  of  new  varieties,  which, 
by  diverging  somewhat  from  the  original  type,  acquire  fresh  vigour^  and  thereby 
tend  to  prolong  the  existence  of  the  species  from  which  they  are  derived.  One  of 
the  modes  by  which  this  variation  in  character  is  secured  follows  as  a  consequence 
from  the  mode  by  which  plants  are  reproduced  through  the  instrumentality  of  the 
floral  organs,  by  the  concurrent  action  of  which  an  individual,  intermediate  in 
character  between  its  respective  parents,  and  therefore  slightly  diverging  from 
both,  is  the  result  j  so  that  this  mode  of  multiplying  the  individuals  of  a  species 
'  seems  to  fulfil  an  important  subsidiary  end,  even  in  cases  where,  as  in  plants  of 
low  organization,  the  increase  of  the  species  is  sufficiently  provided  fbr  by  means 
of  buds.  Accordingly  plants  propagated  by  cuttings  seem  in  general  to  adhere 
more  uniformly  to  the  same  type,  and  at  the  same  time  to  be  more  limited  in  their 
duration  than  those  produced  from  seeds.  But  this  deviation  from  the  primaeval 
type  is  still  more  completely  carried  out  when  the  pollen  of  one  plant  is  made  to 
act  upon  the  embryo  of  another  j  and  hence  may  arise  those  numerous  contri- 
vances for  preventing  self-fertilization  which  Mr.  I>arwin  and  others  have  pointed 
out.  To  the  same  cause,  perhaps,  may  be  owing  the  increased  vigour  which  a 
plant  acquires  by  being  removed  into  a  fresh  soil,  or  into  a  distant  country. 
Many,  no  doubt,  will  regard  it  as  a  sufficient  explanation  of  these  facta,  to  appeal 
to  the  changes  produced  in  the  constitution  of  a  plant  by  such  causes,  as  tending 
to  multiply  the  chances  of  some  members  of  the  species  becoming  adapted  to  those 
alterations  in  the  external  conditions  which  occur  in  the  course  of  time,  and  which 
might  otherwise  have  proved  fatal  to  its  continued  existence,  There  are,  however, 
reasons  for  believing  that  this  solution  will  not  embrace  all  the  facts  of  the  case, 
and  that,  even  when  every  facility  for  producing  the  utmost  amount  of  variation  of 
which  a  species  is  susceptible  exists,  a  period  at  length  arrives  when  a  species  dies 
out,  although  the  climate,  soil,  and  otter  external  conditions  continue,  so  far  as 
we  can  perceive,  propitious.  __^_ 

On  the  Old  Welsh  Mistletoe  Oure  for  St.  Vitus**  Dance.    By  M.  MeeevDen. 

On  Euphorbiaceoe.     By  Dr.  Mulleb. 

On  Balatta  and  other  Gums  regarded  as  a  Substitute  for  Qutta  Pevcha. 
By  Dr.  B.  Biddbix. 
The  author  spoke  of  the  pum  as  a  very  excellent  substitute  for,  and  quite  equal 
to,  the  adulterated  or  reboiled  gutta  percha  from  Singapore,  They  were  indebted 
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to  Dr.  Van  Hoist,  of  Amsterdam,  Berbice,  for  bringing  this  gum  first  to  the  notice 
of  the  Society  of  Arts  in  I860.  It  abounded  in  the  forests  of  British  Guiana,  and 
was  especially  prolific  at  the  time  of  the  full  moon.  On  the  day  of  the  full  moon 
the  yield  of  gum  was  from  six  to  ten  times  greater  than  at  other  times.  After  the 
tree  had  been  tapped,  it  was  said  it  could  be  tapped  again  every  two  months.  The 
wood  was  used  tor  building  purposes  and  for  furniture,  and  he  was  informed  the 
tree  was  not  injured  by  being  tapped.  A  tree  yielding  a  gum  similar  in  every  re- 
spect was  discovered  to  exist,  by  Gen.  Cullen  and  Col.  Cotton,  in  1853,  growing 
along  the  whole  line  of  the  Western  Ghauts  on  the  Malabar  coast,  Southern  India, 
from  lat.  8°  8C  to  lat  10°  30',  at  an  elevation  of  from  2500  to  3000  feet  above  the 
se%.  The  climate  of  the  country  where  the  bullet-tree  is  found  in  Berbice  is  un- 
healthy ;  but,  however  that  may  be,  probably  some  of  the  free  slaves  of  America 
might  be  induced  to  settle  there  and  Decome  traders. 

Mr.  Yates  exhibited  specimens  of  Cycas  revokda,  Cycas  circinalis,  and  Cerate- 
jfpmia  mexicana. 


Zoology. 

On  the  Manatus  Vogelii.    Extract  of  a  Letter  to  Sir  John  Bichakdson  from 

Dr.  Baikie. 
Dr.  Baikie  is  at  present  trying  to  get  the  skeleton  of  the  Ayii,  or  Manatus 
Vogeliij  of  which  Professor  Owen  described  a  skull.    The  true  habitat  of  this 
animal  is  the  Niger,  below  the  rapids.    Its  existence  in  the  upper  country,  where 
Vogel  perished,  has  not  been  ascertained. 

On  an  Ancient  Cornish  Barrow.  By  C.  Spencb  Bate,  F.R.S. 
This  paper  refers  to  a  mound  in  Constantino  Bay,  in  which,  on  being  cut,  was 
found  an  irregularly  shaped  stone  covering  a  pit  about  twenty  inches  deep,  and 
fifteen  in  diameter.  "Within  this  was  a  rough  earthen  vase,  containing  a  quantity 
of  bones,  both  vase  and  bones  being  much  broken ;  the  latter  were  undoubtedly 
human  remains.    The  bones  had  evidently  undergone  the  action  of  fire. 

On  a  Human  Skull  and  ihe  Bones  of  Animals  found  with  Pottery  in  a  Kjok- 
henmbdden  on  the  Coast  of  Cornwall.  By  C.  Spence  Bate,  F.B.S. 
The  remains  were  found  near  the  ruins  of  the  ancient  church  of  Constantino,  on 
the  north  coast  of  Cornwall.  The  bones  were  those  of  a  sheep,  lamb,  deer,  and  roe- 
buck. The  pottery  consisted  of  three  qualities.  The  author  thought  there  could 
be  no  doubt  that  a  small  round  islet  in  the  middle  of  the  bay,  near  the  mound,  at 
one  time  was  a  continuation  of  the  sandhills  upon  the  mainland.  It  was  evident, 
therefore,  that  their  separation  had  taken  place  since  the  beds  of  shells  and  bones 
were  deposited.  This  circumstance  afforded  presumptive  evidence  that  the  site 
of  the  ancient  occupation  was  anterior  to  the  period  when  the  land  was  swept 
away,  and  that  in  extent  it  must  have  been  much  greater  than  at  present.  From 
one  extreme  point  to  the  opposite  these  mounds  continue  for  half  a  mile  along  the 
coast.  Taking  into  consideration  that  portion  which  has  been  washed  away,  the 
author  thinks  this  old  shell-mound  must  have  been  the  site  of  a  very  extensive  vil- 
lage of  prehistoric  man.  The  human  skull  was  found  not  in  the  shell-bed,  but  in 
the  sand  a  short  distance  from  it. 

Observations  on  the  Spinnerets  of  Spiders,  By  Richard  Beck. 
The  purpose  of  this  paper  was  to  draw  the  attention  of  naturalists  to  the  aid 
afforded  by  the  binocular  microscope  in  the  determination  of  the  external  forms 
of  the  spinnerets  of  spiders,  which,  when  understood,  will  no  doubt  supply  gjood 
generic  and  specific  characters ;  bat,  to  compare  the  details  of  their  structure,  it  is 
necessary  to  make  camera-lucida  sketches  from  living  specimens,  and  many  of  these 
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the  author  had  drawn  to  the  same  scale  of  220  diameters.  The  following  facts 
alluded  to  in  the  paper  may  be  mentioned  as  of  some  importance : — The  generic 
differences  in  the  spinnerets  relate  to  the  form  of  the  mammulae  or  of  the  papillae ; 
the  specific  differences,  to  the  number  and  arrangement  of  the  papillae.    Difierent 

ftapillffi  have  distinct  functions,  which  are  referable  to  the  habit  of  the  spider.  The 
features  of  the  inferior  mammillae  are  the  most  constant,  and  supply  the  ordinary 
thread  and  the  means  for  its  attachment.  The  mammulae  of  the  Cinifionida  would 
be  more  correctly  described  as  seven  and  not  eight  in  number,  and  the  spines  forming 
the  calamistrum  of  this  family,  as  described  by  Mr.  Blackwall,  are  not  confined  to 
two  rows  merely,  but  extend  over  one  side  of  the  leg.  The  superior  mammulae  of 
Pholcus  phakmgioides  have  no  papillae  on  them.  A  spider's  line  is  not  generally 
formed  of  aggregated  threads  proceeding  from  numerous  papillae  j  and  should  more 
than  one  thread  be  present,  they  may  be  separated.  The  papillae  undergo  great 
changes  at  every  moult,  but  especially  at  the  last  one,  when  the  male  loses  some 
of  the  more  remarkable  features,  and  the  female  acquires  fresh  ones,  these  results 
being  perfectly  consistent  with  the  sexual  requirements. 

On  the  Testimony  of  Local  Phenomena  to  the  Permanence  of  Type. 
By  B.  Beddoe,  M.D. 

On  the  Natural  History  and  Cultivation  of  the  Oyster. 
By  Frank  Buckland. 
The  author  be^an  by  stating  that  a  new  phase  was  now  presenting  itself  in  the 
study  of  natural  history,  viz.  its  application  to  practice  j  it  costs  just  as  much  time  and 
labour  to  examine  useless  things,  as  things  which  would  be  commercially  beneficial 
to  mankind,  such  as  the  salmon,  the  oyster,  the  herring,  the  sole,  the  turbot,  &c. 
That  it  is,  moreover,  profitable  to  cultivate  the  waters  he  showed  by  instancing  the 
Tay.  the  rent  of  whicn  was  said  to  be  £15,000  per  annum,  and  of  the  Spay,  which 
produced  £12,000  worth  of  salmon  annually.  Calculations  he  had  made  showed  that 
the  trawling-ground  in  the  North  Sea  was  worth  tenpence  the  square  acre,  and  that 
the  Bay  of  tfalway  was  worth  more  per  acre  than  the  land  surroundhig  it.  Having 
heard  that  there  had  been  a  general  failure  of  spat  this  year  on  the  English  coasts, 
he  had  travelled  over  a  large  extent  of  seaboard  to  see  if  he  could  ascertain  the  cause ; 
but  the  whole  thing  was  enveloped  in  mystery.  He  then  went,  in  company  with 
his  friend,  T.  Ash  worth,  Esq.,  to  the  Be  de  Re",  near  La  Rochelle,  where  the  breeding 
of  oysters  has  been  carried  on  so  successfully  tor  the  last  five  years.  He  paid  a  high 
compliment  to  the  sagacity  and  perseverance  of  Dr.  Kemmerer,  residentphysician 
in  the  island,  the  statistics  of  which  in  wine,  salt,  and  oysters  he  (Mr.  Buckland) 
had  tabulated ;  and  to  M.  Bceuf,  a  stonemason^  who  was  the  first  to  hit  off  the  me- 
thod of  cultivating  oysters  artificially.  He  then  traced  the  oyster's  history  from  its 
birth  upwards,  describing  the  mode  in  which  the  mother  ejects  the  young  m  clouds 
like  fine  dust,  and  the  perils  and  troubles  to  which  the  young  and  delicate  creatures 
are  subjected  during  the  few  days  they  had  to  swim  about  and  amuse  themselves 
before  they  became  permanently  settled  for  life  j  for,  when  once  fixed  to  an  object, 
they  were  never  able  again  to  change  quarters  aiterwards.  It  has  been  said  that 
it  was  impossible  to  cultivate  oysters ;  but  to  prove  that  it  was  done  in  the  lie  de 
Re",  he  had  brought  over  witnesses  in  the  shape  of  tiles,  stones,  broken  bits  of  pot- 
tery, and  even  glass,  to  which  oysters  had  attached  themselves,  like  grapes,  in  large 
bunches.  All  these  were  explained,  and  reasons  given  why  the  oysters  chose  one 
place  and  not  another, — why  they  died  here,  and  lived  there, — and  elucidated  prin- 


shortly  applied  to  British  shores.  With  regard  1 
spat  this  year,  which  was  so  general  that  it  extended  even  partially  to  the  lie  de 
Re*,  he  stated  that  hitherto  the  attention  of  scientific  men  had  not  been  directed  to 
the  point.  An  event,  moreover,  which  the  Ladies  would  appreciate,  had  taken  place 
in  Ceylon^  viz.  the  sudden  death,  from  unknown  causes,  of  whole  banks  of  the 
pearl-bearing  oysters,  the  consequence  of  which  would  be  that  the  price  of  pearls 
would  be  enormously  increased.    He  concluded  by  stating  that,  in  consultation 
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with  the  learned  and  energetic  Prof.  Coste  and  other  French  Government  officers, 
— Dr.  Grammont,  M.  Gerbe,  M.  Tayeau,  M.  Bourie,  and  Dr.  Kemmerer, — be  had 
submitted  five  principal  causes  of  the  failure  of  the  young  oysters  in  England  and 
France.  To  these  all  had  agreed ;  still  there  must  be  other  causes  as  yet  to  be  dis- 
covered ;  and  he  trusted  this  important  national  subject  would  be  earnestly  taken 
up  by  the  numerous  talented  ana  highly  scientific  members  of  the  British  Associa- 
tion who  were  then  present  

On  Salmon-hatching  and  Salman-ladders.  By  Frahk  Buoxlahd. 
The  author  said — Whereas  the  oyster  is  stationary,  and  is  treated  in  its  cultiva- 
tion more  like  a  mineral  than  an  animal,  the  salmon  is  literally  a  vagabond,  always 
on  the  move,  and  never  remains  long  together  in  the  same  place.  Upon  this  fact 
depend  its  preservation  and  multiplication,  in  spite  of  the  many  difficulties  it  has 
to  contend  with, — the  greatest  enemy  being  man.  The  conditions  of  a  good  salmon 
fishery  are  three : — 1.  the  sea ;  2,  a  river  j  8,  mountainous  or  hilly  country.  From 
careful  observation  of  geological  causes,  especially  of  the  watersheds  of  rivers,  the 
elevations  of  land,  it  might  be  determined  whether  a  river  was  or  was  not  suitable 
for  salmon.  Such  was  the  marvellous  instinct  which  compelled  the  salmon  to  run 
up  from  the  sea  to  the  elevated  ground  fit  for  spawning,  that  the  salmon  caught  at 
the  mouth  of  the  Rhine,  and  which  are  sold  in  the  London  market,  run  up  that 
river  no  less  than  630  miles  to  their  spawning-ground,  and,  of  course,  630  miles 
back  again.  Thus  we  may  fairly  conclude  that  a  fish  weighing  twenty  pounds  has 
travelled  in  its  journeys  up  and  down  the  river  no  less  than  6000  miles.  The  sal- 
mon hatched  in  the  upper  waters  of  the  Rhine  are  caught  at  Rotterdam;  where 
there  are  five  fishing-stations :  the  annual  produce  of  these  fisheries  is  said  to  be 
200,000  fish,  which,  calculated  at  1*.  Qd.  per  pound,  would  amount  to  an  immense 
sum  of  money.  These  salmon  are,  however,  stopped  in  their  upward  progress  by 
the  falls  of  SchafFhausen,  and  it  was  a  great  pity  that  some  arrangement  was  not 
made  to  allow  them  to  get  up.  The  fish  had  very  rapid  currents  to  contend  with, 
and  at  the  mouth  of  the  Rhine  they  were  caught  with  gigantio  nets  that  were 
payed  out  by  a  steamboat,  and  haulea  ashore  by  horse-power.  He  then  gave  rea- 
sons why  artificial  hatching  of  salmon  should  be  encouraged.  First,  because  it 
might  be  said  that  the  salmon  did  not  know  their  own  business,  and  were  very  bad 
nurses ;  for  it  has  been  calculated  on  excellent  data,  that  out  of  one  thousand  young 
ones  oily  one  ever  became  human  food.  Salmon  made  their  nests  in  the  gravel 
one  over  the  other,  heaping  up  immense  mounds,  so  that  the  bottom  eggs  would  of 
necessity  be  crushed,  and  only  those  near  the  top  ever  hatch  out  Secondly,  there 
were  so  many  enemies  of  the  salmon,  both  when  in  the  form  of  an  egg  and  in  the 
form  of  a  young  fish,  that  they  required  preservation  and  careful  watching,  like 
young  pheasants.  Several  of  these  enemies  were  enumerated,  and  a  good  word 
said  lor  the  water-ouzel,  who  eats,  not  the  salmon-eggs,  but  the  insects  that  come 
to  feed  on  the  eggs.  Artificial  breeding  had  restored  salmon  to  the  Thames,  for 
his  esteemed  and  persevering  friend  btephen  Ponder,  Esq.,  of  Hampton  near 
Hampton  Court,  had  for  the  last  three  years,  in  his  private  greenhouse,  been  hatch- 
ing out  many  thousands  of  salmon  and  trout,  and  turned  them  into  the  Thames. 
The  consequence  is  that  in  the  shallow  waters  above  Hampton  Court,  great  num- 
bers of  young  salmon  and  trout,  from  1  to  5  inches  long,  could  be  seen  any  fine 
sunny  morning.  All  this  was  done  on  behalf  of  the  Thames  Angling  Preservation 
Society,  to  whom  the  City  of  London  had  intrusted  the  twenty-two  miles  of  this 
noble  river,  for  the  benefit  of  all  anglers  with  rod  and  line ;  no  netting,  except  for 
bait?  being  allowed.  It  was  still  a  question  what  would  become  of  these  salmon  j 
but  m  18o6  the  main  drainage  would  be  finished,  and  then  they  would  have  a  chance 
of  returning  from  the  sea.  It  had  been  stated  that  the  French  piscicultural  esta- 
blishment at  Huningue,  over  which  his  friend  M.  Coumes,  the  eminent  French 
Government  Engineer,  presided,  was  retrograding ;  but  he  could  state  that  this  year 
more  than  one  million  salmon-eggs  had  been  collected,  and  a  large  proportion  distri- 
buted gratuitously  all  over  France,  and  also  to  many  parts  of  England,  The  Jaws  for 
the  protection  of  fish  in  France  were  deficient;  but  M.  Coste  had  informed  him  that 
a  new  law  would  be  proposed  next  season  enabling  him  to  shut  up  the  fishery, 
and  preserve  the  fish  of  any  river  in  France  for  three  years.    The  salmon-laws  in 
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England  afforded  protection  for  the  fish ;  and  his  friend,  Mr.  Ffennel,  Inspector  of 
Fisneries,  was  always  busy  in  obtaining  facts,  which  would  enable  him  to  gain 
knowledge  on  which  the  laws  for  the  future  should  be  amended  and  regulated.  He 
had  tried  last  year  to  obtain  a  hybrid  between  a  salmon  and  a  trout,  and  had  been 
much  laughed  at  for  his  pains.  Still  he  was  pleased  to  inform  the  meeting  that 
Thomas  Garnett,  Esq.,  of  Clitheroe,  had  succeeded,  not  only  this  year,  but  also  in 
previous  years ;  and  this  gentleman  was  the  first  in  England  to  obtain  success  in 
this  curious  experiment.  M.  Coste  had  moreover  shown  him,  a  few  days  since,  in 
Paris,  several  specimens  of  hybrids  between  salmon  and  trout,  and  also  one  between 
the  trout  and  the  "  ombre  cnevalier,"  or  charr,  the  latter  being  a  most  curiously 
striped  fish.  M.  Coste  had  also  shown  fish  hatched  from  the  eggs  of  a  salmon 
which  had  never  been  to  the  sea,  having  been  confined  all  its  life  in  a  freshwater  pond, 
proving  that  even  though  salmon  do  not  thrive  without  going  to  the  sea,  still  they 
will  carry  eggs  capable  of  producing  voung.  Upon  the  subject  of  salmon-ladders 
Mr.  Buckland  was  very  earnest,  pointing  out  that  it  was  not  only  cruel,  but  exceed- 
ingly short-sighted  policy  not  to  assist  tne  salmon  to  get  to  the  upper  waters  to  lay 
their  eggs  j  it  was  just  the  same  as  not  nutting  a  ladder  to  allow  the  hens  to  get 
up  to  tneir  roosts.  How  could  salmon  be  expected  to  get  over  a  wall  any  more 
than  a  human  being,  unless  a  ladder  were  provided  for  either  fish  or  man  ?  So 
with  the  salmon-ladders.  He  then  explained  other  difficulties,  particularly  that 
of  finding  a  grating  to  prevent  salmon  swimming  up  mill-races,  ana  getting  injured 
by  the  mill-wheels.  Wo  grating  had  hitherto  been  invented  which  at  the  same 
time  would  prevent  the  salmon  running  up  and  not  lead  back  the  water  on  to  the 
wheel  and  stop  its  action,  Mr.  Buckland  concluded  his  paper  as  follows : — "  Thus, 
then,  I  have  endeavoured  to  bring  before  the  members  oi  the  British  Association 
certain  facts  relative  to  two  great  branches  of  British  industry — the  cultivation  of 
the  sea  and  the  cultivation  of  the  rivers ;  the  revenues  derived  from  these,  both  to 
private  owners  and  to  the  public  in  general  in  the  form  of  food,  would,  if  put  toge- 
ther, amount  to  an  enormous  sum,  and  still  neither  industry  is  as  yet  half  developed. 
As  regards  the  artificial  hatching  of  oysters,  so  that  they  should  be  taken  inland 
like  tne  salmon,  the  question  presents  enormous  difficulties ;  the  question  of  space, 
the  quantity  of  water  required,  the  temperature,  and  many  other  conditions  are  as 
yet  undetermined,  and  I  see  at  this  moment  a  mountain  of  difficulties  before  me.  I 
have,  however,  taken  my  staff  in  hand,  and  am  preparing  to  ascend  that  mountain, 
at  all  risks.  I  am  anxious,  therefore,  to  bring  the  results  of  many  hundred  miles  of 
travel  and  of  many  weeks  of  out-of-door  observations  in  England,  Ireland,  and 
France,  before  the  British  Association,  in  order  that  the  scientific  men  of  England 
may  know  that  the  investigation  into  the  habits  and  improvement  of  these  two 
creatures — the  salmon  and  the  oyster — is  no  mere  child's  play  nor  simply  amuse-; 
ment,  but,  on  the  contrary,  the  very  foundation-stone  of  a  very  large  and  important 
British  industry,  to  whicn  the  experienced  minds  of  scientific  men  have  only  to  be 
directed  in  order  to  produce  great  and  beneficial  good  to  the  public,  and  especially 
to  the  poorer  classes  of  society." 

On  a  very  Ancient  Human  Cranium  from  Gibraltar, 
By  G.  Busk,  F.R.8.,  Sec.  L.S.,  F.G.S. 

The  cranium  that  formed  the  subject  of  this  communication  was  found  in  a 
quarry  situated  under  the  north  face  of  the  Bock  of  Gibraltar  j  and  from  the 
matrix  with  which  it  was  thickly  covered,  and  which  contained  a  very  large  pro- 
portion of  coarse  rolled  siliceous  sea-sand,  similar  to  that  which  is  blown  up  in  such 
large  quantities  against  the  north-eastern  end  of  the  rock,  it  was  apparent  that  it 
had  been  lodged  in  the  superficial  part  of  the  talus  in  which  the  quarry  is  worked. 
The  remarkable  form  of  the  cranium,  resembling  that  of  the  one  round  in  the 
Neanderthal  Cave,  was  described^  together  with  the  peculiar  conformation  of  the 
face  and  jaw  apart,  which  is  wanting  m  the  latter. 

The  general  appearance  and  condition  of  the  bone  showed  that  it  was  of  great 
antiquity,  but  from  the  absence  of  any  associated  remains,  and  of  very  precise 
information  as  to  the  site  in  which  it  was  discovered,  it  was  impossible  to  assign 
any  approximate  period  to  it. 
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The  paper  concluded  with  a  comparison  of  the  various  proportions  of  the 
cranium  with  those  of  the  intertropical  negro,  Australian,  and  Tasmanian  races, 
and  it  was  thence  concluded  that,  of  these  three  types,  it  most  nearly  corresponded 
with  the  Tasmanian,  and  with  certain  tribes  of  Western  Australia,  which  are 
usually  distinguished  by  the  great  comparative  lowness  of  the  skull,  which  was 
considerably  less  than  the  breadth. 


Contributions  to  the  Anatomy  of  the  Quadrumana,  with  a  Comparative  Esti- 
mate of  the  Intelligence  of  the  Apes  and  Monkeys.  By  Edwards  Crisp, 
M.D. 

This  paper  was  illustrated  by  a  large  number  of  drawings  and  preparations,  the 
object  being  to  show  the  difference  between  the  structure  of  Man  and  the  Qua- 
drumana. The  tympanic  bones  of  Man,  the  Gorilla,  the  Chimpanzee,  and  Orang 
were  exhibited,  the  bones  of  a  large  Orang,  brought  from  Borneo  by  the  late  Sir 
Stamford  Raffles,  the  height  of  the  animal  being  about  four  feet,  whilst  the 
expanse  of  the  arms  from  tip  to  tip  of  the  longest  finger  was  seven  feet  eleven 
inches;  the  very  thick  pad  at  the  flexures  of  the  fingers  and  toes  in  this  old 
animal  was  also  pointed,  out,  as  was  the  twisted  form  of  the  pall-bladder  in  the 
Chimpanzee  and  Orang.  The  more  rounded  form  of  the  eyelids,  the  absence  of 
the  pearly  white  of  tne  eve,  the  great  length  of  the  spinous  processes  of  the 
cervical  vertebra,  especially  in  the  Gorilla,  the  length  of  the  intestinal  tube  in  a 
great  many  species  or  apes  and  monkeys,  the  character  of  the  intestinal  glands, 
the  relative  weight  of  the  brain  and  ot  the  eye,  the  form  of  the  larynx,  and  the 
number  of  rings  in  the  trachea,  and  many  other  characters  were  alluded  to.  A  com- 
parison was  also  made  between  the  diseases  of  man  and  of  the  quadrumanous 
animals,  the  author  drawing  his  deductions  from  an  examination  of  ten  anthropoid 
apes,  and  210  monkeys  of  various  species  that  died  in  confinement  in  this  country. 
In  many  respects  it  was  inferred  that  the  character  of  disease  differed  materially 
in  these  brutes  from  that  observed  in  the  human  family.  The  presence  of  an 
os  penis  both  in  the  Chimpanzee  and  Orang  (not  mentioned  at  the  Meeting}, 
discovered  by  the  author,  is  considered  a  great  mark  of  inferiority  as  regards 
position  in  the  animal  scale.  As  regards  the  intelligence  of  the  anthropoid 
apes,  the  author  thought  that  it  was  inferior  to  that  of  many  of  the  lower 
monkeys,  and  in  many  respects  to  that  of  the  dog  and  the  elephant.  The 
conclusions  were  as  follows : — 1.  That  the  anthropoid  apes,  both  anatomically  and 
in  reference  to  their  amount  of  intelligence,  are  not  entitled  to  the  elevated 
position  in  which  they  have  been  placed  by  some  anatomists.  2.  That  the  line  of 
demarcation  between  man  and  these  brutes  is  so  wide  and  clearly  defined  as  to 
entitle  the  human  family,  as  maintained  by  Blumenbach,  Cuvier,  and  others,  to  a 
separate  and  exclusive  division  in  the  animal  scale. 


On  the  Anatomy  of  the  Struthionidae,  Ostriches,  Eheas,  and  Casuaries. 
By  Edwards  Crisp,  M.D. 

In  this  group  of  birds  the  author  pointed  out,  from  his  own  dissections  of  the 
Ostrich  (Strut/rio  camelus),  Rhea  Americana,  It  JDarunmi,  the  Casuary  (S. 
casuariusj,  the  Emu  (C.  galeatus),  the  Moruk  (C.  Bennettii),  and  the  Double- 
wattled  Casuary  (C.  bicanmculatm),  the  great  and  important  differences  in  the 
visceral  anatomy  of  these  birds,  more  especially  as  regards  the  length  of  the 
alimentary  canal,  the  character  of  the  gizzard,  the  caecal  appendages,  and  the 
intestinal  mucous  apparatus.  Thus,  in  the  adult  Ostrich,  tne  intestinal  tube, 
including  the  appendages,  measured  70  feet  6  inches ;  that  of  the  JRhea  Americana, 
15  feet  11  inches ;  of  the  Casuary,  14  feet  8  inches ;  of  the  Emu,  13  feet  4  inches; 
of  the  Moruk,  6  feet  7  inches ;  of  the  Double-wattled  Casuary,  8  feet. — the  length, 
as  in  nearly  all  animals,  depending  somewhat  upon  the  age  of  the  bird.  The  Ostrich 
had  a  very  thick  and  heavy  gizzard,  that  of  the  Rhea  was  much  smaller,  whilst 
the  gizzards  of  the  other  members  of  this  group  were  comparatively  thin. 

A  paper  was  appended  from  Mr.  Bartlett,  of  the  Regent  s  Park  Gardens,  showing 
that  the  Ostrich  and  Rhea  had  yellow  or  yellowish-white  eggs,  whereas  the 
Casuary,  Emu,  and  Moruk  had  green  eggs.    The  feathers  of  the  Ostrich  and 
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Rhea  were  single,  whilst  those  of  the  Casuary,  Emu,  and  Moruk  had  two  feathers 
from  each  quill.  The  Apteryx,  another  member  of  this  family,  laid  a  white  egg, 
the  weight  of  the  bird  being  60  ozs.,  that  of  the  egg  14  ozs.,  forming  the  most 
remarkable  example  in  oology  of  the  large  size  of  the  egg  as  compared  to  that  of 
the  bird,  

On  the  Mollusca  of  Bath,  and  an  account  of  Parasites  found  in  Anodon 
cygnea.  By  J.  E.  Daniel. 
The  Bath  Natural  History  and  Field  Antiquarian  Club  had  invited  the  author 
to  prepare  a  list  of  the  mollusca  found  in  the  vicinity  of  the  city.  The  list  con- 
tained ninety  species,  included  in  twenty-eight  genera.  The  Anodonia  found  in 
the  canals  in  the  neighbourhood  present  objects  of  great  interest  in  the  parasites 
with  which  they  are  infested.  The  number  of  animals  found  in  Anodon  cygnea 
varies  from  about  five  up  to  as  many  as  thirty.  The  parasites  found  in  Anodon 
anatina  are  not  so  numerous,  and  they  vary  slightly  in  form,  are  darker  and  not 
so  brilliant,  and  the  abdomen  is  longer  and  not  so  tumid.  The  author  had  seen  an 
entozoon  living  within  the  fleshy  parts  of  the  branchiae,  which  may  possibly  be  the 
larva  of  which  the  parasite  before  described  may  be  the  imago. 

Some  Observations  on  the  SalmonicUe,  chiefly  relating  to  their  Generative 
Power.     By  John  Davy,  M.D.,  F.R.S.,  6fc. 

In  this  communication  the  author  first  noticed  the  remarkable  feet  that  the 
young  salmon,  the  male  in  its  parr-stage,  has  its  testes  fully  developed,  and  that 
its  milt  is  shed  before  it  becomes  a  smolt  and  leaves  the  river  for  the  sea — a  fact 
the  more  remarkable,  as  the  female  of  the  same  age  has  the  ovaries  undeveloped, 
merely  in  a  rudimentary  state. 

He  next  considered  the  question  whether  the  sea-trout  and  the  common  trout 
resemble  the  salmon  as  to  the  preceding  peculiarity  of  function  in  the  young  fish. 
From  his  own  observations,  the  conclusion  he  nas  arrived  at  has  been  in  the 
affirmative  as  regards  the  former,  and  the  negative  as  regards  the  latter. 

Thirdly,  he  offered  some  remarks  on  the  age  at  which  the  salmon  and  sea-trout 
begin  to  breed,  adojpting  the  commonly  received  opinion  as  well  proved,  that  the 
salmon  spawns  on  its  first  return  from  the  sea  as  a  grilse ;  but,  contrary  to  what 
is  supposed,  that  the  sea-trout  does  not  spawn  until  after  a  second  return  from 
the  sea. 

Fourthly,  he  adverted  to  the  question  of  the  spawning  of  the  Salmonidae, 
whether  yearly  or  only  in  alternate  years,  stating  facts  which  had  come  under  his 
own  knowledge,  inducing  him  to  infer  that  all  the  several  species,  viz.  the  salmon, 
sea-trout,  common  trout,  and  charr,  have  a  fallow  season,  and  that  the  fish  of  each 
kind  called  barren  are  examples  of  this  rest  of  the  generative  organs. 

He  concluded  with  some  remarks  on  the  interesting  subject  of  the  differences 
exhibited  by  the  nearly  allied  species  of  the  Salmonidaa,  all  of  which  have  at  least 
one  quality  in  common,  viz.  that  their  ova  cannot  be  hatched  except  in  fresh 
and  well  aerated  water,  leading,  as  he  thinks^  to  the  inference  that  the  migratory 
species  have  always  been  migratory,  unless  indeed  the  seas  were  at  one  time  less 
salt  than  at  present,  and  the  lakes  and  rivers  less  fresh,  and  that  then  the  habits 
of  the  fish  might  have  been  formed,  and  they  might  gradually  have  become  divided 
into  the  migratory  and  non-migratory  species. 

First  Steps  towards  the  Domestication  of  Animals* 
By  E.  Galton,  F.B.S.,  F.G.S.,  F.B.G.S. 
A  large  number  of  instances  were  adduced  from  all  parts  of  the  world  to  show 
that  savages  were  addicted  to  making  pets  of  animals,  and  the  author  concluded 
that  almost  every  animal  had  been  frequently  captured  and  tamed  by  them.  He 
also  showed,  from  the  histories  of  all  the  early  monarchies,  that  it  was  customary 
for  kings  to  exact,  and  for  barbarians  to  give,  enormous  numbers  of  wild  animals 
as  tribute.  The  amphitheatrical  displays  of  Home  made  a  similar  demand  on  an 
immense  scale.  Hence  every  animal  appears  to  have  been  frequently  under  the 
power  of  man  j  but  only  a  very  few  of  them  have  proved  capable  or  permanent 
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domestication.  The  requisite  qualities  for  domestication  were  separately  discussed ; 
they  were  stated  as  follows : — 1.  they  should  be  hardy ;  2.  they  should  have  an 
inborn  liking  for  man ;  8,  they  snould  be  comfort-loving :  4,  they  should  be  found 
useful  to  the  savages ;  5,  they  should  breed  freely  j  6,  they  should  be  gregarious. 
He  believed  that  nearly  every  animal  had  had  its  chance  of  being  domesticated,  and 
that  almost  all  of  those  which  fulfilled  the  above  conditions  were  domesticated  long 
ago.  It  would  follow  as  a  corollary  to  this,  that  the  animal  creation  possesses  few, 
if  any,  more  animals  worthy  of  domestication,  at  least  for  such  purposes  as  savages 
cared  for.  These  qualities  would  be  intensified  by  unintentional  "  selection : "  the 
wildest  members  of  every  flock  would  escape;  the  wilder  of  those  that  remained 
would  be  selected  for  slaughter.  The  tamest  cattle — those  that  kept  the  flock 
together,  and  led  them  homewards — would  be  preserved  alive  longer  than  the 
others.  It  is,  therefore,  these  that  would  chiefly  become  the  parents  of  stock,  and 
bequeath  their  domestic  aptitudes  to  the  future  nerd.  He  did  not  believe  that  the 
first  domestication  of  any  animal,  except  the  elephant,  implied  a  high  civilization 
among  the  people  who  established  it.  He  could  not  believe  it  to  have  been  the 
result  of  a  preconceived  intention,  followed  by  elaborate  trials,  to  administer  to 
the  comfort  of  man.  Neither  could  he  think  it  arose  from  one  successful  effort 
made  by  an  individual,  who  might  thereby  justly  claim  the  title  of  benefactor  to 
his  race ;  but,  on  the  contrary,  that  a  vast  number  of  half-unconscious  attempts 
have  been  made  throughout  the  course  of  ages,  and  that  ultimately,  by  slow 
degrees,  after  many  relapses  and  continued  selection,  our  several  domestic  breeds 
became  firmly  established. 

Essential  Points  of  Difference  between  the  Larynx  of  the  Negro  and  that  of  the 
White  Man.  By  George  Duncan  Gibb,  M+A.>  M>D.,  LL>D.}  F.G.8., 
F.A.S. 

The  author  had  examined  the  larynx  of  the  negro  in  the  dead  and  living,  in  fifty- 
eight  instances,  and  the  result  justified  him  in  arriving  at  certain  conclusions,  "to 
be  confirmed  or  modified  by  furtner  experience.  These  were  the  almost  invariable 
presence  of  the  cartilages  of  Wrisberg,  which  were  either  quite  rudimentary  or 
absent  in  the  white  race,  with  some  rare  exceptions ;  they  are  present  in  the  old 
and  young  of  both  sexes  in  the  negro,  probably  more  fully  "developed  in  the  prime 
of  life.  Their  general  presence  in  the  negro,  and  their  absence  or  rudimentary 
condition  in  the  white  race,  prove  them  to  be  characteristic  of  the  former.  The 
true  vocal  cords  in  the  negro,  instead  of  being  horizontal  and  nearly  in  a  plane 
with  the  general  strike  of  the  floor  of  the  ventricles — a  characteristic  almost  never 
varying  in  the  white  race — are  represented  by  an  oblique  incline  from  within  out- 
wards, that  is,  their  internal  free  border  is  elevated  at  a  higher  angle  than  their 
external  or  attached  border,  thus  giving  to  each  vocal  cord  a  slanting  or  shelving 
direction  outwards  and  downwards.  This  obliquity  of  the  cords  vanes  in  degree 
and  extent,  but  can  be  generally  distinguished ;  the  contrast,  however,  is  striking 
between  the  flat  horizontal  surface  and  the  oblique.  In  the  white  man  the  ven* 
tricle  of  Morgagni  is  situated  external  to,  but  immediately  above,  the  plane  of  the 
true  vocal  cords ;  whilst  in  the  nejjro,  a  long  and  narrow  elliptical  opening  is  seen 
leading  downwards  and  outwards  into  the  ventricle,  the  whole  extent  of  which  to 
its  very  fundus  is  visible  in  most  black  people.  The  change  of  position  in  the 
ventricle  is  most  striking,  for  it  hangs  siaewise  on  the  outer  side  of  a  shelving 
vocal  cord,  not  unlike  the  saddle-bags  on  the  side  of  a  mule.  The  relative  position 
of  the  thyro- arytenoid  muscles  is  necessarily  altered  by  the  last-named  condition. 
These  facts  the  author  brought  forward  regardless  of  any  theory,  and  with  no 
other  object  in  view  than  to  advance  our  knowledge  of  the  anatomy  of  parts  here- 
tofore inaccessible  to  vision  in  the  living.  He  had  prepared,  in  a  tabular  form,  all 
his  examinations  of  black  people,  with  the  dates,  country,  and  other  points  of 
interest,  and  the  facts  made  out  were  explained  by  reference  to  large  diagrams. 

Dr.  J.  £.  Gray  exhibited  Van  Beneden's  Work  on  the  Marine  Leeches  of  the 
Coast  of  Brest. 
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On  the  New  Corals  from  the  Shetland*.     By  Dr.  J.  E.  Gray,  F.R.S.,  F.L.S. 
The  author  mentioned  that  two  rare  and  interesting  corals  had  been  presented 
to  the  British  Museum  by  Mr.  Jeffreys  on  his  return  from  dredging  in  the  Shet- 
lands.    They  were  Stylaster  Norxoegicus  and  Lophophelia  prolifer. 

Notes  On  the  Whalebone  Whales;  with  a  Synopsis  of  the  Species. 
By  Dr.  J>  E.  Gbay,  F.R.S.,  F.L.S. 
The  paper  was  printed  in  full  in  'Annals  and  Magazine  of  Natural  History/ 
series  8,  yoL  xiv.  p.  345.  ___ta_ 

On  the  Food  of  Birds.    By  C.  Ottlry  Groom. 

The  author  exhibited  tables  of  the  food  eaten  by  each  bird,  and  showed  that  it 
varied  very  much,  according  to  the  season  of  the  year.  He  had  arrived  at  the 
conclusion  that  it  was  wise  to  protect  insectivorous  birds.  Mr.  Groom  admitted 
that  the  buds  of  some  trees  were  sometimes  destroyed,  but  asserted  that  it  was  only 
when  the  birds  were  in  search  of  a  more  destructive  grub  that  lay  concealed 
within  these  buds.  

On  the  Pedicellarim  of  (he  Echinodermata* 
By  W.  Bird  Herapath,  M.D.,  F.R.S.  L.  $  E> 

These  remarkable  forceps-like  bodies  have  not  received  that  attention  from  micro- 
scopists  which  their  beauty  and  peculiarities  demanded,  and  many  observers  have 
wholly  mistaken  their  significance,  as  even  the  names  by  which  they  are  known 
bear  witness.  Pedicellus  originally  meaning  a  little  louse  or  parasite,  it  is  evident 
that  these  bodies  were  formerly  considered  parasitic  to  the  animals  on  which  they 
were  found,  and  of  independent  vitality. 

The  pedicellarite  of  some  Echinoderms  (more  especially  Vraster  ruhens,  Echinus 
sph<erat  and  Amphidottts  communis)  have  been  partially  described,  and  incor- 
rectly figured  by  various  observers — Miiller,  Sars,  Munro,  Oken,  and  Sharpey. 
Mttller  appears  to  have  first  given  them  the  name  by  which  they  have  been 
hitherto  known,  and  he  conceived  them  to  be  parasitic  animals,  wnich  opinion 
Lamarck,  Cuvier,  and  Schweigger  more  or  less  adopted ;  but  Munro,  Oken,  and 
Sharpey  regarded,  them  as  organs  of  the  animal,  of  wnose  purpose  and  function  we 
as  vet  know  nothing.  It  appears  to  be  generally  established  as  a  fact  that  the 
pecucellarice  continue  their  movements  even  hours  after  the  animal  has  been 
crushed  to  pieces,  and  to  all  appearance  dead ;  yet  such  apparently  independent 
movements  cannot  be  satisfactorily  adduced  at  the  present  day  as  evidence  of  ■ 
individual  vitality,  as  the  existence  of  such  involuntary  motions  in  the  lower 
animals,  depending  on  muscular  irritability  and  reflex  excito-motory  actions,  are 
well  known  to  all  physiologists,  whilst  even  the  leg  of  a  man  has  been  observed  to 
move  vigorously  some  time  after  amputation. 

Some  naturalists  of  distinction  have  so  far  mistaken  these  peculiar  bodies  as  to 
describe  one  valve  of  a  peculiar  pedicellaria  as  "  a  microscopic  marine  mammalian 
jaw/'  from  its  remarkable  similarity  in  form  to  the  cranium  of  an  animal. 

With  regard  to  the^  probable  nature  of  the  pedicellarisB.  a  growing  feeling  has 
arisen  amongst  naturalists  that  they  are  organs  peculiar  to  tne  animals  upon  which 
they  are  found,  and  that,  like  the  birdVnead  forceps  on  the  Polyzoa,  they  were 
organs  of  defence  or  prehension,  which,  although  not  absolutely  necessary  to  the 
existence  of  the  Echinoderm,  were  yet  as  peculiar  and  special  to  the  genus,  and 
even  indicative  of  the  species,  as  the  form  of  a  tooth  or  the  character  of  a  bone.  It 
will  be  seen  from  these  numerous  photographs  that  these  views  are  well  supported 
by  examples,  and  that  whilst  great  general  resemblance  in  form  may  be  traced 
to  the  pedicellarire  of  the  various  species  comprising  the  genus  Echinus,  yet  there 
are  many  which  are  capable  of  recognition  as  Deing  indicative  of  the  species,  and 
totally  different  from  tnose  of  the  genus  Amphidottts.  Spatangus,  or  Uraster,  with 
which  they  may  be  compared ;  so  that  the  author  nas  no  hesitation  in  stating, 
that  in  the  same  way  that  an  animal  may  be  recognized  by  its  tooth,  or  an  Echinus 
by  its  spine,  it  would  be  equally  possible  to  assert  positively  that  a  certain  pedi- 
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cellaria  belonged  to  XJraster  glacialis,  to  Echinus  sphara,  or  to  Amphidotus  com- 
munis. Further,  that  although  the  general  form  of  pedicellarife  of  XJraster  ruberu 
presents  great  similarity  to  those  of  U.  glacialis,  and  those  of  Echinus  miUaris  agree 
remarkably  in  character  with  those  of  E.  lividus  or  E.  sphara,  yet  there  are  abun- 
dant differences  and  peculiarities  in  their  appearance  to  indicate  to  the  practical 
eye  to  what  particular  species  it  may  belong.  The  author  has  hitherto  found  only 
pedicellariae  in  the  genera  XJraster \  Spatangus,  Amphidotus,  and  Echinus,  having 
examined  many  other  genera  of  Ecninoderniata  for  them  ineffectually,  more  espe- 
cially Comatula,  Ophtocoma,  and  the  Ophiuridae.  Amongst  the  family  of  the 
Asteriadae,  the  genera  CribeUa,  Palmipes,  Solaster,  Ooniaster,  Luidia,  Asteria, 
and  Asterina  are  apparently  equally  deficient  in  true  pedicellarife.  Amongst  the 
Echinidae,  the  author  has  had  no  opportunity  of  examining  Cidaris,  Echino- 
cyamus,  Echinarachnius,  or  Amphidotus  roseus ;  consequently  he  can  give  no  definite 
opinion  on  these  genera  or  species  ;  but  he  thinks  it  probable  that  the  latter  at 
least  may  possess  these  pediceilarial  organs.  The  Holothuriadae,  together  with  the 
other  Cirrhovermigrade  Echinodermata,  also  want  pedicellariae ;  for  it  is  here  scarcely 
necessary  to  remark,  that  the  calcareous  spicules  and  perforated  plates  existing  in 
these  Echinoderms  are  the  analogues  of  the  pentagonal  plates  constituting  the 
shell  of  the  Echini,  whilst  the  oral  tentacles  are  quite  free  from  calcareous  appen- 
dages. In  the  genus  Synapta,  the  perforated  plates  and  anchor-shaped  appendages 
may  possibly  be  thought  to  bear  some  nearer  resemblance  to  pedicellariae  $  but  a 
closer  inspection  of  these  peculiar  bodies  will  convince  us  that  these  perforated 
plates  are  also  the  analogues  of  the  pentagonal  plates  of  an  Echinus-shell,  whilst 
the  anchors  are  merely  modifications  of  the  spines,  and  are  used  as  organs  for  pre- 
hension or  locomotion,  and  assist  the  animal  in  raising  its  vermiform  body  to  the 
mouth  of  its  tube,  the  anchors  being  withdrawn  during  the  period  of  contraction 
of  the  Synapta,  and  contribute  little  or  nothing  to  the  powers  of  defending  the 
animal  from  the  attacks  of  its  predatory  enemies.  It  will  be  seen  that  the  pedi- 
cellarife of  the  genus  XJraster  have  been  well  illustrated  in  two  individual  species, 
XJraster  rubens  and  U.  glacialis,  and  that  they  are  very  different  in  form  from 
those  of  the  genera  Spatangus,  Amphidotus,  and  Echinus,  all  of  which  possess  pedi- 
cellarine  consisting  of  three  calcareous  blades,  while  the  Urasters  have  invariably 
two  blades  in  eacn  pediceilarial  head.  Amongst  the  Echini,  the  species  miUaris, 
spJuera,  Flemingii,  lividus  (two  varieties),  and  neglectus  have  furnished  numerous 
illustrations,  and  an  Echinus  from  the  Mediterranean  has  also  been  examined,  the 
pedicellarise  of  which  were  also  so  closely  analogous  in  form  to  those  of  the  British 
neglectus  that  the  author  was  fully  prepared  to  find  that  a  comparison  of  its  other 
characters  with  those  of  that  species  would  confirm  their  identity ;  and  it  subse- 
quently did  so  without  any  possible  doubt — an  instance  which  may  be  considered 
the  strongest  possible  proof  of  the  truth  of  the  proposition,  "  that  the  forms  of 
the  pedicellariae  are  peculiar  to  the  species." 

All  pedicellarife  agree  in  having  a  calcareous  framework  of  great  beauty,  con- 
sisting of  several  pieces  united  together^  and  covered  by  a  fleshy,  sensitive,  mus- 
culo-membranous  envelope,  continuous  with  the  common  integument  of  the  animal 
The  pedicellariae  on  the  genera  Amphidotus,  Spatangus,  and  Echinus  possess,  in 
addition,  a  calcareous  style  or  stem,  which  is  also  covered  by  a  prolongation  from 
the  skin  or  gelatinous  envelope  of  the  animal :  and  the  basal  end  of  the  style  is 
enlarged  for  articulation  with  a  small  knob  or  elevation  upon  the  shell,  adapted  to 
its  reception  in  a  ball-and-socket-like  movement.  Few  objects  are  of  greater 
beauty  than  the  pedicellarise  of  the  Echinodermata,  as  the  highly  reticulated  cha- 
racter of  the  structure,  the  brilliant  transparency  of  the  crystalline  substance,  and 
sparkling  gem-like  elegance  fully  testify.  But  all  these  characters  may  be  elicited 
by  ordinary  examination  in  the  microscope  with  transmitted,  reflected,  or  oblique 
rays  falling  upon  them.  Yet  the  highly  doubly  refracting  properties  of  carbonate 
of  lime  or  Iceland  spar,  of  which  they  are  composed,  make  them  still  more  lovely 
objects  when  they  are  examined  by  polarized  light  and  the  selenite  stage,  but 
without  the  analyzing  crystal  above  the  eye-piece :  under  these  circumstances  the 
pedicellariae  themselves  become  their  own  analyzers  by  double  refraction,  and  the 
transparent  colourless  valve  of  pedicellariae  becomes  either  red  or  green,  blue  or 
yellow,  according  to  the  thickness  of  the  selenite  plate  beneath  them.   Some  Echini, 
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as  E,  lividus  and  E  nealectus,  are  well  supplied  with  a  deep  purple  colouring-matter, 
which  gives  a  beautiful  tinge  to  the  spines,  which  is  not  removed  upon  boiling  in 
strong  ley.  The  pedicellanss  under  these  circumstances  also  possess  the  purple 
tint  of  the  spines,  the  colouring-matter  existing  in  some  sort  of  combination  with 
the  crystalline  carbonate  of  lime.  These  coloured  objects  remind  one  of  brilliant 
sapphire  gems,  profusely  decorating  the  wondrously  constructed  Echinoderm,  less 
costly  and  far  more  elegantly  cut  than  the  far-famed  jewels  of  Her  Majesty,  but 
destined  to  be  hidden  in  the  dark  abyss  of  ocean's  depths,  until  brought  to  light  by 
the  researches  of  the  naturalist,  and  rendered  evident  by  the  lenses  and  mirrors  of 
the  microscopist.  When  it  is  desirable  to  examine  the  movements  of  these  organs, 
it  is  advisable  to  remove  a  portion  of  a  living  animal,  and  insert  it  in  a  small 
trough  of  sea-water,  and  watch  the  nedicellariaa  with  a  low-power  objective  upon  the 
stage  of  the  microscope.  But  when  it  is  only  desired  to  examine  the  structure  of  the 
pecucellariaD,  it  is  better  to  remove  the  organ  with  a  scissors  or  small  forceps,  and 
having  placed  it  on  a  slide  with  a  small  quantity  of  glycerine  containing  a  little 
caustic  potass,  shortly  the  musculo-membranous  indusium  becomes  transparent,  if 
not  dissolved,  and  all  the  calcareous  elements  become  apparent,  but  still  not  suffi- 
ciently clear  for  photographic  purposes.  Under  these  circumstances,  it  is  necessary 
to  boil  up  each  animal  in  distilled  water  containing  a  tolerable  quantity  of  caustic 
potass,  which  dissolves  all  the  fleshy  coverings,  and  the  calcareous  pieces  are 
made  clean  and  transparent ;  in  many  instances,  if  the  boiling  has  been  care- 
fully stopped  at  the  proper  time,  the  two  or  three  blades  constituting  the  forceps- 
like appendage  remain  in  conjunction,  and  are  then  very  much  more  instructive 
preparations  to  the  microscopist.  In  order  to  remove  these  pedicellarise  from  the 
other  calcareous  debris  of  the  Echinoderm,  it  is  necessary  to  allow  all  matter  to 
subside,  and  decant  the  supernatant  alkaline  solution ;  and,  having  removed  all 
traces  of  potass  by  frequent  washing  and  subsidence  with  successive  portions  of 
distilled  water,  it  only  remains  to  agitate  the  whole  well  together  with  a  steady 
circular  motion,  and,  after  some  moments'  repose,  pour  off  the  supernatant  water, 
which  contains  the  pedicellarial  blades  in  suspension ;  on  repose,  these  subside, 
and  may  be  then  removed  by  a  dropping-tube,  placed  on  a  slide,  dried,  and 
mounted  in  Canada  balsam  in  the  usual  way.  The  objects  now  exhibited  in 
photographs  have  all  been  so  prepared  by  the  author  himself,  and  are,  conse- 
quently, authentic  specimens,  and  have  all  been  photographed  to  one  scale  for 
comparison  with  the  same  lens  and  camera.  They  are  under  the  same  identical 
circumstances  in  each  particular  case,  so  that  relative  size  may  be  taken  into 
consideration  as  one  of  the  elements  of  difference.  The  writer  then  went  on  to 
describe  the  different  specimens  of  which  he  exhibited  photographs,  many  hundred 
examples  of  which  were  prepared  for  comparison. 

On  the  Genus  Synapta.    By  W.  Bird  Hebapath,  M.D.,  F.R.8.  L,  $  E. 

Having  shown  the  paucity  of  information  which  existed  in  this  country  on 
the  Synapta,  the  author  next  proceeded  to  refer  to  descriptions  which  had  been 
given  by  different  scientific  men.  M.  Quatrefages,  he  said,  had  described  a  Sy- 
napta which  he  had  found  on  the  shore  of  the  Ohanssey  Islands,  a  point  off  St. 
Malo,  on  the  French  coast,  in  the  Channel,  and  he  had  entered  minutely  into  the 
anatomy  and  physiology  of  the  animal,  and  his  paper  was  most  exhaustive  of  the 
subject.  There  was  also  an  admirable  paper  by  Messrs.  Woodward  and  Barrett  on 
the  Synapta  digitata  and  Synapta  inJuerens  in  the  Quarterly  Journal  of  the  Zoological 
Society  for  1858.  Other  authorities  mentioned  by  the  author  were  Professor 
Wyvifle  Thompson  and  M.  Gallienne.  The  latter  had,  in  the  autumn  of  1863, 
when  he  was  in  Guernsey,  kindly  shown  him  the  locality  and  mode  of  finding  a 
Synapta,  which  he  thought  to  be  inharens,  and  had  discovered  in  Bellegrave  Bay, 
on  the  coast  of  Guernsey.  Having  visited  the  spot  where  M.  Galnenne  had 
obtained  his  specimens,  they  found  several,  a  little  below  low-water  level  at 
spring  tides,  in  a  bed  of  sand  about  ten  or  twelve  inches  deep,  and  congregated  in 
a  space  about  twenty  yards  square,  whence  they  were  easily  obtained  by  digging 
cautiously  with  a  spade,  the  operator  being  guided  in  the  task  by  the  appearance 
of  the  funnel-shaped  openings  in  the  sand,  marking  the  position  of  their  burrows. 
On  inserting  the  spade  and  elevating  it  quickly,  the  sand  generally  cracked 
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through  the  centre  of  their  perpendicular  burrows,  disclosing  the  animal  in  the 
canal,  which  appeared  destitute  of  all  lining  material  The  identity  of  the  animal 
was  readily  found  from  its  quickly  adhering  to  the  fingers  by  its  anchor-shaped 
booklets.  Its  appearance  when  placed  in  sea-water  was  at  once  indicative.  It 
was  a  delicate  rosy-pink  colour,  and  having  five  white  bands  arranged  lengthwise 
throughout  the  body  from  the  oral  to  the  anal  apertures.  The  mouth  was  sur- 
rounded by  a  ring  of  twelve  tentacles,  which  were  pinnated,  and  appeared  to  have 
six  pinnse  on  each  side,  with  one  terminal  digit,  thirteen  pinnae  in  all.  Some  of 
these  animals  were  distended  with  sand,  and  appeared  darker  in  colour,  but  the 
anal  extremity  was  generally  enlarged,  more  transparent,  and  of  the  usual  pink 
colour,  from  being  inflated  with  sea-water.  That  distention  was  the  means  of 
retaining  the  animal  in  its  burrow,  by  giving  it  a  fixed  fulcrum  for  the  contraction 
of  the  longitudinal  muscles.  The  sand  bank  was  dark  in  colour,  and  foetid,  from 
the  large  quantity  of  decaying  animal  matter  therein.  The  Synapta  doubtless  ted 
upon  that  refuse  material  by  gorging  itself  with  sand  from  time  to  time.  The 
author  said  that  the  position  of  Synapta  in  the  loological  scale,  keeping  strictly  to 
the  method  of  arrangement  adopted  by  Professor  Forbes,  should  be  removed  from 
the  Holothuriadae  and  placed  in  the  Vermigrade  order,  as  no  pedal  rows  of  ambu- 
lacral  cirrhi  existed,  and  there  were  no  appearances  of  any  protrusile  branchial 
organs.  The  author  concluded  that  the  Guernsey  Synapta  was  a  new  species,  being 
distinguished  by  the  preceding  zoological'  characters,  and  by  the  peculiarities  of  the 
anchors  and  the  anchor-plates,  which  have  the  following  characters : — 

Anchor-plates  ovate,  shaped  with  a  process  or  arch,  each  plate  being  concavo- 
convex  like  a  spoon,  having  serrated  external  margins  when  perfect,  and  one 
central  round  aperture  with  seven  oval  openings  surrounding  it,  and  two  or  three 
oval  apertures  at  the  junction  of  the  arch;  the  lesser  end  of  plate  minutely 
perforated. 

Anchors  serrated,  occasionally  plain ;  three  to  seven  serrations,  with  the  flukes 
reflexed ;  anchors  longer  than  bucklers,  to  which  they  are  articulated  at  the  lesser 
end  of  the  plate,  and  upon  its  concave  aspect.  The  anchors  are  generally  elevated 
at  an  acute  angle  with  the  buckler/  and  in  adult  specimens  are  arranged  in  five 
longitudinal  rows  between  the  muscular  bands.  They  are  more  numerous  at  the 
anterior  extremity  of  the  Synapta,  and  comparatively  deficient  at  the  small  bulg- 
ing portion.  There  appears  to  be  a  thin  epidermis  over  both  anchors  and  plates 
very  commonly,  and  these  appendages  are  produced  in  layers  as  in  any  other 
epidermis,  the  outer  layers  wearing  away  and  new  ones  taking  their  places; 
occasionally  miniature  and  imperfect  anchors  are  to  be  found  with  incipient 
plates  only. 

The  author  proposed  for  this  animal  the  name  of  Synapta  Qa&emm  vel  Sarmensis, 
and  concluded  his  paper  by  expressing  his  acknowledgments  to  both  M.  J.  P. 
Gallienne  and  to  Professor  Wyvule  Thompson  for  the  kind  assistance  which  they 
had  rendered  him  in  his  investigations. 

[This  paper  will  be  found  in  externa  in  the  Microscopical  Quarterly  Journal, 
new  series,  No.  17,  January  1866.] 

On  the  Application  of  Photography  and  Hhe  Magic  Lantern  to  Class  Demon- 
strations in  Microscopic  Science  and  Natural  History,  By  Samitel 
Highley,  F.G.S.,  F.CJS.,  4rc 

The  author  called  attention  to  an  extensive  series  of  photographic  transparencies 
illustrating  nearly  every  department  of  science,  but  especially  zoology  ana  micro- 
scopy, which  had  been  prepared  for  demonstrating  by  aid  of  an  achromatic  mapic 
lantern.  Truthfulness  to  nature,  even  to  the  most  minute  details, — the  impressive 
character  of  the  image  projected,  being  often  stereoscopic  in  aspect, — the  lecturer 
being  able  to  fix  the  attention  of  the  student  upon  one  object  at  a  time, — port- 
ability and  cheapness — being  claimed  as  advantages  over  ordinary  diagrams. 

On  some  Ntw  Hydroid  Zoophytes,  and  on  the  Classification  and  Terminology 
of  the  Uydroida.    By  the  Rev.  Thomas  Hiircxa. 
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Onthe  Medusoid  of  a  Tubuhrian  Zoophyte,  and  its  Return  tc^a  fixed  Condition 
after  the  Liberation  of  the  Ova.  By  the  Rev.  Thomas  "Hincks,  B.A. 
The  author  recorded  in  this  paper  observations  which  he  had  made  on  the  repro- 
ductive zooid  of  the  Podocoryne  cornea,  Sars.  Specimens  which  he  had  kept  for 
some  time  exhibited  the  following  changes.  After  a  while  the  umbrella  was  thrown 
back  and  turned  inside  out,  occupying  the  position  which  it  does  permanently  in  the 
free  gonozooids  of  some  of  the  Lacmedece.  It  then  collapsed  and  shrivelled  up, 
the  remains  of  it  hanging  at  the  base  of  the  peduncle,  and  the  tentacles  streaming 
out  behind.  The  gonozooids  (the  so-called  Medusae)  had  returned  to  the  polypite 
condition.  In  this  state  they  lived  healthily  for  a  time,  the  lobed  mouth  being  fre- 
quently moved  about,  as  if  in  search  of  food.  The  ovaries  were  laden  with  eggs. 
Similar  observations  had  been  made  by  Dujardin  and  Peach,  and  by  the  author,  in 
the  case  of  Coryne  eximia.  The  changes  subsequently  witnessed  had  not  been  re- 
corded hitherto.  The  peduncle  became  inactive,  and,  with  the  remains  of  the  um- 
brella, sloughed  off,  the  ova  probably  being  liberated  at  the  same  time.  The  ten- 
tacles were  then  left,  with  their  bulbous  bases.  The  latter  coalesced,  forming  a 
hemispherical,  orange-coloured  mass  supporting  the  arms,  and  around  this  mass  an 
ectodermal  covering  was  developed.  In  this  condition  they  continued  for  a  while, 
the  tentacles  being  freely  moved  about.  At  length  some  of  them  became  attached: 
by  the  base,  and  a  thin  rim  of  transparent  matter  formed  round  the  edge  of  the  disk. 
Ine  tentacles  withered  away,  and  in  one  or  two  cases  an  ascending  shoot  sprouted 
from  the  centre  of  the  orange  mass.  Observations  were  not  carried  further;  but, 
to  all  appearance,  a  polypite  was  in  course  of  development 

Remarks  on  Stilifer,  a  Genus  of  quasi-Parasitic  MoUuslcs,  with  particulars  of 
the  European  Species,  S.  Turtoni.  By  J.  Gwyn  Jeffreys,  F.R.S, 
This  paper  was  illustrated  by  a  diagram,  representing  a  pair  of  Stilifers  (male 
and  female)  crawling  among  the  spines  of  an  Echinus  Drobachiensis,  with  magnified 
drawings  of  the  animal  and  its  embryo.  They  had  been  carefully  examined  alive, 
and  under  favourable  circumstances.  &  Turtoni  is  exceedingly  prolific.  The  whole 
of  its  body  is  finely  and  closely  ciliated,  and  the  foot  and  mantle  are  constructed 
so  as  to  prevent  the  animal  or  its  delicate  shell  being  injured  by  the  spines  of  the 
sea-egg.  The  Stilifer  was  observed  to  feed  not  on  the  membrane  or  any  other  part 
of  the  Echinoderm  to  which  it  attached  itself,  but  apparently  on  its  secretions, 
having  thus  the  scavenger  habit  of  a  dung-beetle.  It  therefore  could  not  be  reck- 
oned a  true  parasite.  The  history  of  the  genus  and  a  synopsis  of  all  the  known 
species  were  given,  as  well  as  a  detailed  account  of  the  animal  of  S.  Turtoni. 

An  Account  of  the  Successful  Accomplishment  of  the  Plan  to  transport  Salmon- 
Ova  to  Australia.     By  T.  Johkson. 

The  preparations  for  the  fourth  attempt  to  transport  from  this  country  the  ova 
of  the  salmon  were  completed  in  January  of  the  present  year  (1864).  The  plan 
adopted  upon  this  occasion  differed  in  detail  from  those  of  the  previous  expeditions, 
beiny  chiefly  confined  to  depositing  the  ova  amongst  ice.  Upwards  of  103,000  ova. 
obtained  from  fish  taken  out  of  English  and  Scotch  rivers,  were  placed  in  small  deal 
boxes  on  beds  of  moss,  and  deposited  in  layers  amongst  the  ice  in  the  ice-house  which 
was  built  on  board  the  ship  i  Norfolk.'  The  expedition  left  this  country  on  the 
21st  of  January,  1864,  arriving  out  at  Melbourne  on  the  16th  of  April  Several  of 
the  boxes  were  opened,  and  the  ova  appeared  in  most  cases  in  an  excellent  condi- 
tion. The  ova  in  the  boxes  near  the  oottom  of  the  ice-house  were  not  so  healthy. 
By  the  20th  of  April  the  whole  of  the  boxes,  excepting  those  detained  at  Melbourne, 
were  safely  deposited  in  the  breeding-boxes  on  the  River  Plenty,  Tasmania.  The 
analysis  of  the  boxes  showed  that,  out  of  103,000  ova  sent  out,  some  81,000  only 
were  deposited.  On  the  4th  of  May  the  fish  began  hatching  out ;  and  by  the  6tt 
of  June  the  whole,  together  with  the  few  trout-ova,  had  thrown  aside  the  shell 
and  were  dissporting  in  their  native  element.  The  total  number  of  fish  up  to  the 
latest  advices  was  numbered  at  between  3000  and  4000.  Several  reasons  have 
been  given  as  the  causes  of  the  great  loss  of  ova,  as  also  the  probable  results  of  the 
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experiment.  The  official  reports,  however,  set  aside  the  many  doubts  which  have 
been  expressed,  showing  very  clearly  that  the  temperature  of  the  rivers  in  Tasmania 
is  suitable  for  the  propagation  of  the  salmon. 


On  the  Qenm  Pteraspis.    By  E.  E.  Laitcebtbb. 

The  author  of  this  paper  first  reviewed  the  labours  of  previous  writers  on  the 
subject,  remarking  that  little  had  been  done  of  a  very  definite  nature  with  regard 
to  the  systematic  arrangement  or  description  of  the  species.  He  then  minutely 
characterized  the  various  species  of  the  genus,  two  of  which,  the  Pteraspis  Crovckd 
and  the  P.  Symondsi,  were  previously  undescribed.  He  proposed  also  to  divide  the 
genus  Pteraspis,  as  it  present  exists,  into  three  sub-genera,  based  upon  the  more  or 
less  complex  constitution  of  the  cephalic  buckler,  thus : — 

Pteraspides. 

Pteraspis.    Shield  separable  into  seven  distinct  pieces,  viz.  a  central  disk,  an  ante- 
rior rostrum,  two  lateral  orbital  plates,  two  lateral  "  cornua,"  and  a  posterior 
spine. 
Species,  P.  rostratus,  Ag. ;  P.  Crouchii,  Salter  MS.  8f  Lank. 
Cyathaspis.    Shield  separable  into  four  distinct  pieces ;  viz.  a  central  disk  produced 
at  one  point  into  a  short  spine,  an  anterior  rounded  rostrum,  and  two  large 
closely  attached  lateral  cornua. 
Species,  0.  Banksii,  Huxley  <$*  Salter;  C.  Symondsii,  Zankester. 
Soaphaspis.    Shield  not  separable  into  distinct  pieces,  but  oval,  and  with  an  acute 
posterior  spine. 
Species,  S.  Lloydii,  Ag. ;  S.  Lewisii,  Ag. ;  S.  truncatus,2Tt<g.  $  Salt. ;  S.  Ludensis, 

Salter;  S.  Dunensis  (P),  Huxley. 
The  views  advanced  in  this  paper  were  based  upon  a  very  considerable  amount 
of  evidence,  in  the  form  of  specimens  and  drawings,  some  from  the  author's  own 
cabinet,  some  transferred  to  him  by  Professor  Huxley.  The  discovery  of  the 
scales  of  Pteraspis  by  the  author,  previously  announced  at  the  Geological  Society, 
was  alluded  to,  and  the  geological  range  and  paUoontological  relations  of  the  genus 
considered.  ____ 

Notice  of  a  New  British  JRhizopod  and  some  other  Marine  Animals. 
By  "W.  A.  Saotoed. 


On  the  Turdus  torquatus  as  observed  in  Devonshire.  By  Dr.  Scott. 
-  The  Turdus  torquatus  pays  an  annual  visit  to  Devonshire,  but  it  confines  itself  to 
the  tors  and  rocky  valleys  of  Dartmoor.  It  lays  four  or  five  eggs,  resembling  those 
of  the  Turdus  rnerula,  save  that  they  are  a  little  lighter  in  colour,  and  a  little  more 
elongated  in  form.  Its  flight  is  darting  and  irregular,  and,  when  on  the  wing,  it 
utters  a  chattering  note  of  alarm ;  but  it  has  no  prolonged  song,  like  the  sylvan 
thrushes  generally.  It  feeds  chiefly  on  the  Vaccinium  MyrtiUus;  but  when  these 
are  scarce  it  is  seen  feeding  on  the  berries  to  be  found  in  the  hedgerows  adjacent  to 
the  moor.  Its  habits  more  nearly  resemble  those  of  the  Petroomcla  than  those  of 
the  true  thrushes,  and  in  Devon  it  is  known  by  the  name  of  the  Rock-Ouzel.  It 
arrives  in  the  end  of  April,  breeds  in  June  and  J  uly,  and  leaves  in  the  beginning  of 
October.  *        

On  the  Significance  of  the  Septa  and  Siphundes  of  Oephahpod  Shells. 
By  Habby  Seblet,  F.GJ3. 
"As  the  chambers  are  always  empty,  the  animal  must  have  moved  forward, 
leaving  a  vacant  space  behind;  so  the  question  to  be  solved  is,  Why  did  the 
creature  always  make  the  septa  shut  off  spaces  which  progressively  enlarged  P  In 
certain  gasteropod  shells  there  is  something  analogous.  The  genera  Murex,  Triton, 
BaneHa,  for  instance,  after  making  their  shells  uniformly  for  a  third  or  half  of  a 
whorl,  then  begin  thickening  the  lip  into  a  varix.    In  other  genera,  as  BuUmus, 
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ComtSj  Turrit^la^meeiea  or  specimens  are  found  with  the  earlier  part  of  the  spire 
partitioned  off.    The  same  phenomena  of  varices  is  seen  in  many  bivalves;  and  a 

?rocess  of  shutting  off  cells  in  the  lower  valve  is  characteristic  of  several  oysters." 
'hese  structures  were  then  shown  to  result  from  the  periodic  enlargement  of  the 
generative  organs.  "  On  examining  a  Nautilus-shell,  two  large  muscles  are  seen 
to  have  been  placed  in  the  lower  part  of  the  body-chamber,  and  connected  round 
the  involute  spire  by  a  narrower  muscle— an  arrangement  to  which  the  shell  may 
owe  its  involute  form.  Beneath  the  muscles  are  the  liver,  which  overlaps  the 
spire,  the  ovaries,  which  abut  on  a  large  part  of  the  septum,  and  certain  digestive 
organs  above  these.  Before  any  new  chamber  can  be  made,  the  shell-muscles 
must  have  moved  forward :  and  before  any  increase  in  the  ovaries  can  take  place, 
a  space  must  be  formed  behind.  As  the  animal  steadily  grows,  all  its  organs 
would  enlarge;  and,  with  each  successive  brood,  the  distended  ovaries  would 
require  more  space.  There  is  a  similar  gradual  increase  in  the  size  of  the  air- 
chambers.  Ana,  since  the  development  of  ova  would  necessitate  a  forward-growth 
of  the  mollusk,  the  discharge  of  the  ovaries  would  leave  an  empty  space  behind, 
into  which  the  creature  could  not  retire,  which  would  then  De  shut  off  by  a 
septum  moulded  on  the  animal's  body.  The  Arponaut  similarly  accumulates  its 
eggs  in  the  involute  part  of  the  shell,  but,  not  being  attached  to  it,  does  not  form 
septa.  In  the  male  Nautilus  the  testes  are  placed  in  exactly  the  same  position  as 
the  ovaries  of  the  female,  and,  excepting  the  liver,  form  the  largest  organ  in  the 
body.  It  may  therefore  oe  concluded  that  the  development  of  the  male  organs 
would  produce  results  similar  to  those  in  the  other  sex,  and  likewise  end  in  the 
formation  of  chambers.  There  are  no  other  organs  of  the  body  which  are  liable  to 
periodic  changes  in  size ;  and  therefore,  as  the  position  and  progressive  enlarge- 
ment with  age  of  the  generative  apparatus  necessitate  results  lite  those  seen  in 
the  chambers  and  septa,  I  regard  one  as  the  cause  of  the  other."  The  author  then 
applied  his  theory  to  the  Dibranchiata.  Connecting  the  chambers  is  the  tube 
known  as  the  siphuncle,  running  through  every  septum  to  the  first,  but  not 
through  the  nidimental  capsule.  Seeing  the  extreme  elasticity  of  many  mem- 
branes of  invertebrata — as,  for  instance,  the  oral  membrane  of  a  starfish — the 
author  pointed  out  that,  when  ova  were  discharged  by  the  Nautilus,  there  must 
remain  the  empty  membrane,  which,  being  attached  to  the  base,  could  not  but 
contract  into  a  tube,  smaller  or  larger,  according  to  its  tenuity  or  vascularity. 
The  fine  siphuncle  of  the  Nautilus  would  indicate  a  single  highly  contractile 
membrane ;  the  large  siphuncle  of  Actinoceras  may  indicate  two  or  three  mem- 
branes contracting  differently.  _____ 

Mr.  It.  F.  Wright  exhibited  some  Trap-door  Spiders  from  Corfu. 


Dr.  E.  Pbbcbval  Wright  exhibited  Professor  T.  Huxley's  and  Mr.  Hawkins's 
'  Comparative  Osteology.' 


Physiology. 


Address  by  Dr.  Edward  Smith,  LL.B.,  FJIJS.,  President  oftlu  Subsection. 
It  has  been  customary  for  the  President  of  this  Subsection,  on  taking  the  chair, 
to  deliver  an  address,  less  pretentious  and  of  a  less  general  nature,  perhaps,  than 
he  would  have  considered  it  his  duty  to  prepare  for  the  General  Section,  but  always 
offering  observations  on  the  progress  of  the  science,  whether  in  its  entire  aspect,  or 
in  some  points  of  view  whicn  would  be  the  most  interesting  to  his  audience ;  and 
a  custom  so  valuable  and  time-honoured  must  not,  even  in  less  able  hands,  be  per- 
mitted to  lapse.  I  purpose,  therefore,  to  open  the  Meetings  of  this  Department  with 
some  introductory  observations ;  and  taking  the  special  rather  than  the  general  plan 
of  procedure,  I  snail  confine  my  observations  to  a  question  limited  in  its  range  of 
knowledge,  but  scarcely  limited  in  its  importance  and  universal  interest— to  a 
statement  of  the  present  condition  of  the  dietary  question,  considered,  first,  in  its 
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practical  aspect  in  public  and  private  dietaries!  and,  second,  in  its  scientific  aspect 
Dietary,  regarded  in  its  scientific  aspect,  is  both  advanced  and  retarded  by  the  popular 
knowledge  which  exists  respecting  it  The  universal  necessity  for  food  gives  in- 
terest and  importance  to  the  subject,  and  thus,  attracting  the  attention  of  inquirers, 
advances  the  science  j  but  the  personal  experience  of  individuals  limits  progress 
by  leading  to  the  belief  that  each  one  knows  what  is  practically  valuable  for  him- 
sel£  and  thence  what  is  likely  to  be  proper  for  others.  Hence  the  scientific  aspect 
of  the  question  has  not  the  interest  to  the  public  which  the  practical  application 
of  it  affords ;  and  practical  knowledge  is  possessed  (so  it  is  said)  as  much  by  an 
observing  non-scientific  as  by  a  scientific  man.  Each  person  so  far  regards  himself 
as  his  own  authority :  and  in  reference  to  the  dietaries  of  those  who  are  not  fed  from 
their  own  resources,  it  may  be  stated  that  they  are  almost  universally  framed  by 
those  to  whose  charge  these  dependent  persons  are  confided. 

We  have  avast  mass  of  paupers  in  this  country,  partially  fed  at  home,  or  entirely 
fed  in  workhouses  at  the  public  expense.  With  whom  do  the  dietaries  of  the 
latter  class  originate?  From  some  responsible  and  well-instructed  public  officer 
who  has  gained  high  repute  in  this  branch  of  knowledge  P  No,  but  with  the  guar- 
dians of  the  poor ;  the  greater  portion  of  whom  are  shrewd  and  intelligent  men, 
who  with  the  aid  of  their  medical  officer,  arrive  at  a  decision  as  to  an  amount  of 
food  which  shall  not  be  in  excess  of  the  requirements  of  the  paupers.  Hence  it  is 
that  there  are  in  England  and  Wales  700  poor-law  dietaries,  and  not  two  of  them 
are  alike.  Can  it  be  safely  assumed  that  with  this  diversity  all  are  sufficient  to 
sustain  health  and  strength  P  and  derived  from  such  authorities,  could  we  fairly 
infer  that  any  are  exactlv  adapted  to  the  wants  of  both  sexes  and  of  all  ages  P 

The  condition  of  the  dietary  of  the  Army  and  Navy  was,  until  recent  years,  de- 

Slorable.  At  the  latter  end  of  the  last  and  the  early  part  of  this  century,  scurvy, 
ue  to  ill-selected  food,  was  rife  even  in  our  National  Navy ;  and  inquiries  made  by 
Dr.  Budd  some  twenty  years  ago,  and  by  Dr.  Barnes  this  year,  have  shown  that  this 
disease  is  still  not  unfrequent  in  the  fore  cabins  of  our  Merchant  Navy.  No  fact  is 
better  established  than  this,  that  both  sea  scurvy  and  land  scurvy  are  due  to  defi- 
cient and  ill-selected  food :  and  striking  evidence  is  afforded  by  the  fact  that  in  our 
merchant  ships  it  is  not  found  in  the  master's  cabin,  whilst  it  mar  be  rife  in  the 
forecastle — not  among  the  well-fed  officers,  but  amongst  the  ill-fed  seamen.  Is 
there  no  one  set  apart  by  the  Government  to  advise  upon  so  important  and  yet  so 
simple  a  question  r  No.  In  former  years  the  dietary  of  the  Navy  was  varied  at 
the  instigation  of  the  principal  medical  officer,  and  modified  by  those  having  the 
command  of  the  Fleet  in  active  service ;  and  whilst  it  was  varied  towards  improve- 
ment, the  changes  were  often  most  incongruous  and  unscientific.  The  Government 
has  no  direct  control  over  the  dietary  of  seamen  in  the  merchant  service,  but  each 
master  and  ship-owner  does  that  which  he  thinks  proper ;  and  whilst  in  emigrant 
ships  a  Stipulated  quantity  of  food  must  be  provided  for  each  passenger,  the  defec- 
tive arrangements  in  respect  of  cooking  greatly  lessen  the  value  of  this  precaution. 

The  state  of  the  dietary  of  our  soldiers  has  attracted  deep  attention  since  the 
disclosures  of  the  Crimean  campaign,  and  by  the  aid  of  scientific  men  improve- 
ments of  the  most  valuable  kind  have  been  introduced,  both  in  reference  to  the 
variety  of  food  supplied  and  the  mode  of  cooking  it.  The  time  will  probably  never 
arrive  when  the  dietaries  of  our  army  and  navy  shall  be  models  for  the  general 
community,  since  in  time  of  active  service  the  land  of  food  must  be  varied  with 
the  abundance  or  deficiency  of  certain  foods,  and  the  cooking  be  interfered  with 
by  other  duties  j  and  in  times  of  peace  the  arrangements  can  never  be  so  varied  and 
economical  as  may  be  found  in  a  private  family ;  and  hence  limitation  in  variety 
and  excess  in  quantity  (seeing  that  the  full  economical  value  of  a  given  food 
cannot  be  obtained)  must,  and  perhaps  should,  prevail.  The  supply  of  meat  is 
much  larger  than  is  found  in  the  nomes  of  the  working  classes,  ana  more  than  the 
working  classes  require  (although  they  may  perform  much  more  labour  than  falls 
to  the  lot  of  a  soldier  in  time  of  peace)  ;  but  it  is  a  compendious  food,  and  one 
which  may  be  cooked  in  different  ways  and  for  separate  purposes,  or  for  combined 
masses  with  ease  and  with  few  utensils,  and  hence  a  large  quantity  of  it  should  be 
allowed. 

The  state  of  the  dietary  of  our  prison  populations  is  not  only  less  satisfactory 
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than  that  of  the  army  and  nary,  but  la  very  unsatisfactory.  The  aim  in  the  feed- 
ing of  this  class  is  to  maintain  health  and  strength  on  the  least  quantity  of  food, 
and  on  the  food  the  least  palatable ;  and  some  would  even  risk  the  health  and 
strength  for  a  certain  limited  time  in  order  to  add  more  effectually  to  the  punish- 
ment of  the  prisoner.  At  the  same  time  the  conditions  under  which  the  prisoners 
are  found  are  most  various,  both  as  regards  the  personal  ones  of  are,  sex,  health, 
state  of  constitution,  sensibility,  and  previous  habits,  and  the  penal  ones  of  dura- 
tion of  imprisonment,  closeness  of  confinement,  employment,  and  labour.  Here 
then  we  have  a  combination  of  circumstances  demanding  all  the  knowledge  which 
both  science  and  practice  can  afford  for  their  proper  combination,  estimation,  and 
application  to  dietary  purposes,  many  (perhaps  alt)  of  which  may  be  so  estimated 
and  combined  that  several  well-defined  classes  may  be  arranged,  and  food  provided 
which  shall  be  so  adapted  to  each,  that  prisoners,  however  variously  employed, 
may  be  fed  with  equal  sufficiency.  Can  we  conceive  a  case  in  which  the  value  of 
a  public  officer,  thoroughly  acquainted  with  the  subject,  would  be  so  great  as  this, 
or  one  in  which  the  conditions  under  which  exact  knowledge  can  be  gained  would 
be  so  perfect  P  But  no  such  officer  exists  in  connexion  with  this  or  any  other 
department  of  the  Government,  and  there  is  no  official  person  to  whom  the  Govern- 
ment may  turn  for  advice,  except  the  medical  officers  of  each  separate  prison,  or  an 
inspector  of  prisons,  who  may  or  may  not  be  a  medical  man,  ana  who,  as  a  medical 
man,  may  or  may  not  be  an  authority  on  this  question  among  his  medical  and 
scientific  compeers.  It  seems  almost  past  belief  that  in  so  great  a  country,  with 
so  enlightened  a  state  of  public  opinion,  and  with  so  great  a  mass  of  persons  who 
are  fed  under  the  direct  or  indirect  supervision  of  the  Government,  there  should 
not  be  a  place  for  an  officer  possessed  of  this  special  and  abstruse  knowledge. 

Convict  prisons  are  so  far  distinct  from  county  prisons  that  they  are  under  the 
direct  control  of  the  Government,  and  for  every  detail  in  their  management  the 
Government  is  responsible.  Yet  even  here,  with  all  the  advantages  of  a  central 
and  common  authority,  the  state  of  the  dietary  question  is  very  unsatisfactory. 
The  time  has  gone  by  when  death,  or  even  extensive  and  important  disease,  can 
occur  as  the  result  of  the  want  of  food  j  but  one  need  not  to  have  far  advanced  in 
life  to  be  able  to  remember  the  prevalence  of  scurvy  in  convict  establishments, 
and  the  great  defect  of  sanitary  rules.  Since  that  period  attempts  of  a  convulsive 
nature  have  been  made  to  more  exactly  fit  the  dietary  to  the  requirements  of  the 
convicts,  so  that,  on  the  discovery  of  evils  from  defect  of  food,  a  large  increase  in 
the  dietary  was  made,  and,  this  having  attracted  attention,  in  a  similar  convulsive 
manner  a  great  diminution  of  food  was  ordered.  On  the  opening  of  the  Portland 
prison  in  November  1848,  a  diet  was  ordered  which  was  in  excess  of  that  of  free 
working  men ;  but  in  a  few  months  afterwards,  on  the  complaint  of  some  of  the 
prisoners  that  they  were  insufficiently  fed,  a  considerable  increase  in  the  quantity  of 
meat  was  made,  and  in  the  year  following  the  dietary  was  again  further  increased. 
There  have  been  of  late  almost  incessant  complaints  on  the  part  of  the  public 
that  the  dietary  in  use  in  this  and  other  convict  jails  was  excessive,  because  it 
was  better  than  the  diet  of  free  working  men,  and  particularly  that  so  large  a 
quantity  as  86  to  40  ozs.  of  cooked  meat  (equal  to  48  or  54  ozs.  of  uncooked  meat) 
was  supplied  weekly ;  and  although  prison  officials,  for  the  most  part,  have  been 
of  opinion  that  the  aietary  was  not  in  excess,  another  change  has  just  been  made, 
by  which  no  less  than  about  one  day's  food  in  seven  has  been  withdrawn  from  the 
convicts  employed  on  public  works.  Consider  for  a  moment  the  vast  importance 
of  the  question  which  is  thus  made  to  oscillate  from  one  extreme  to  the  other. 
If  the  convicts  are  too  well  fed,  the  evil  of  waste  of  food  is  caused,  with  its  conse- 
quent burden  to  the  hard-woriring  and  honest  community,  in  addition  to  its  evil 
influence  upon  the  mind  of  the  convict  in  preventing  the  due  appreciation  of  his 
punishment  and  the  recurrence  of  crime,  and  the  origin  of  reasonable  complaints 
on  the  part  of  honest  and  hard-working  men,  and  the  temptation  to  the  unstable  to 
fell  into  crime.  On  the  other  hand,  if  the  quantity  of  food  allowed  be  not  excessive, 
how  great  the  responsibility  of  those  who  lessen  it,  and  how  great  the  crime  even 
of  those  who,  by  thus  lessening  it,  offer  something  like  a  reasonable  ground  for 
mutinous  conduct  on  the  part  of  the  sufferers !  What  can  afford  greater  grounds 
for  the  request,  on  the  part  of  the  public,  that  the  highest  scientific  knowledge 
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shall  be  applied,  in  order  to  determine  the  grounds  on  which  a  fitting  dietary  shall 
be  based  in  the  several  conditions  of  labour  and  confinement  in  which  it  shall  be 
used,  and  that  no  change  shall  be  made  tending  to  lower  a  dietary  until  by  the 
same  method  it  has  been  proved  that  the  proposed  dietary  would  be  sufficient. 
This  is  not,  however,  the  method  adopted ;  but  dietaries  were  framed,  as  they  have 
been  recently  altered,  upon  the  intimations  of  non-scientific  men.  upon  the  guesses 
of  medical  men,  or  upon  a  general  and  inexact  appreciation  of  tne  results  of  those 
which  preceded  them.  In  no  instance  has  such  a  proof  been  sought  for  as  would 
satisfy  the  requirements  of  exact  research. 

Thus  in  the  most  recent  change,  viz.  that  effected  during  the  present  year,  we  find 
the  grounds  most  unsatisfactory.  The  Committee  appointed  to  investigate  the 
subject  having  ascertained  that  a  certain  scheme  which  had  been  provided  for 
county  jails  in  1843  is  still  in  use  in  forty  to  fifty  county  jails  (that  is  to  sav  in 
only  one-third  of  the  county  jails),  they  infer,  in  their  own  words,  a  that  in  these 
instances  the  diet  was  believed  to  be  sufficient  for  the  maintenance  of  the  health  of 
the  prisoners,  and  for  their  support  under  the  labour  to  which  they  were  subjected ;" 
and  having  found,  as  they  say,  that  these  inferences  were  confirmed  in  the  instance 
of  some  large  prison  (Wandsworth)  open  to  the  inspection  of  the  Committee,  there 
were  reasonable  grounds  for  attempting  a  reduction  of  the  ordinary  dietary  in  the 
Convict  Prison.  You  will  observe  that  the  conditions  which  they  inquire  into  are 
not  those  in  which  the  dietary  to  be  recommended  by  them  is  to  be  used ;  and  even 
those  conditions  are  not  to  be  subjected  to  a  rigid  scientific  examination,  but  the 
Committee,  in  their  own  words,  simply  "  inspected  several  of  these  prisoners,  both 
male  and  female,  and  found  them  in  a  fair  state  of  health  considering  the  length  of 
their  imprisonment;"  and  from  these  two  facts  alone,  viz.  the  continued  use  of  this 
scheme  in  a  minority  of  county  and  borough  jails,  and  their  inspection  of  a  few 
prisoners  in  one  county  jail,  they  proceeded  to  vary  the  dietary  in  convict  prisons, 
and  to  reduce  the  cooked  meat  by  16  ozs.  per  week. 

The  point  to  which  I  wish  to  draw  your  attention  is  not  whether  the  dietary 
formerly  or  now  in  use  is  or  is  not  exactly  adapted  to  the  wants  of  the  convicts, 
for  upon  that  important  point  there  is  no  sufficient  information,  but  that  changes 
are  made  under  the  pressure  of  mere  public  opinion,  by  medical  gentlemen,  on 
grounds  which  are  not  logical,  and  without  making  use  of  the  only  plan  by  which 
the  fitness  could  be  proved — that  of  scientific  inquiry  into  the  conditions  in  which 
the  dietary  is  to  be  used.  It  could  not  excite  surprise  that  with  such  a  basis  on 
which  to  ground  changes  in  dietary  there  should  appear,  even  to  non-medical 
men,  sufficient  reason  to  distrust  the  results.  The  Board  of  Directors  of  Convict 
Prisons  accordingly  append  a  letter,  in  which  they  state,  let,  that  "experience  can 
only  decide  whether  the  dietary  is  sufficient  to  keep  able-bodied  men  in  good  health 
during  a  confinement  of  many  years  in  prison ;"  2nd,  that  they  reserve  to  themselves 
the  definition  of  light  and  hard  labour;  3rd,  that  they  reject  the  proposition  that  boys 
under  aet.  eighteen,  and  men  above  set.  sixtv-five  years  should  be  placed  upon 
light-labour  diet ;  and  4th,  that  they  modify  the  formula  for  thickening  the  soup. 

In  the  absence  of  the  necessary  proofs  on  which  to  exactly  adjust  the  dietary  to 
the  wants  of  the  convicts,  the  only  safe  plan  is  to  allow  an  amount  of  food  greater 
than  that  which  falls  to  the  share  of  equally  hard-working  and  more  nonest 
labourers. 

Our  county  and  borough  prisons  offer  far  greater  diversity  of  dietary  than  is 
found  in  convict  prisons  j  for  the  dietary  of  each  jail  is  arranged  by  the  magis- 
trates, and  the  Government,  whose  assent  must  be  obtained,  has  no  standard 
dietary  which  it  can  enforce,  and  no  dietary  which  has  been  proved  on  scientific 
grounds  to  be  adapted  to  the  different  states  of  prison  discipline,  and  no  officer  who, 
being  specially  acquainted  with  the  subject,  has  been  appointed  to  advise  either  the 
Government  or  the  magistrates  in  their  search  after  truth*  Hence,  whilst  from 
one- third  to  one-half  of  the  jails  have  adopted  a  scheme  of  dietary  which  the 
Government  has  recommended  since  1843,  but  which  the  late  Committee  of  the 
House  of  Lords,  with  Lord  Carnarvon  as  Chairman,  have  affirmed  to  be  eminently 
unscientific  and  unsatisfactory,  the  other  half  have  dietaries  which  differ  each  from 
the  other  in  almost  every  particular. 
In  none,  whether  the  Government  scheme  or  others,  has  there  been  a  scientific 
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attempt  to  apportion  the  dietary  to  the  different  conditions  of  separate  confinement 
in  cells,  of  activity,  and  of  forced  labour  of  most  varying  degree ;  but  schemes  have 
been  in  use,  some  of  which  are  very  far  below  the  food  obtained  by  the  worst-fed 
men  in  freedom,  and  others  quite  equal  to  that  of  the  labouring  middle  class  in  this 
country.  One  having  committed  a  small  offence  against  the  law  will  be  fed  upon 
a  dietary  of  bread  and  water  or  bread  and  gruel,  and  be  compelled  to  carry  on  the 
hardest  labour  known;  whilst  another,  and  perhaps  an  old  offender,  having 
committed  a  serious  breach  of  the  laws,  will  be  fed  upon  food  much  better  than  he 
ordinarily  obtained  in  freedom,  and  be  kept  in  inactivity,  or  engaged  in  light  handi- 
craft or  in  occupations  which  are  not  laborious. 

The  Earl  or  Carnarvon's  Committee,  fully  impressed  with  these  defects  and 
anomalies,  recommended  that  a  Commission  should  be  issued  with  power  to  deter- 
mine various  questions  of  dietary  by  exact  research — a  Commission  which,  from  the 
difficulty  of  the  inquiry,  must  have  comprehended  some  of  the  best  men  of  the  day ; 
but  instead  of  this  a  Committee  of  medical  officers  of  convict  prisons  was  appointed, 
who,  without  experiments  of  any  land,  omitting  the  chief  subjects  of  inquiry,  and 
avowedly  discarding  scientific  knowledge,  have  recommended  a  new  scheme,  which 
in  its  nutriment  leaves  the  dietarvmuch  as  it  found  it — lowering,  however,  the  low, 
and  raising  the  high  dietaries,  whilst  they  believed  that  they  had  effected  the  con- 
verse—but which  throws  upon  the  medical  officers  of  the  prisons  the  most  serious 
responsibility  of  deciding  wnether  a  given  prisoner  shall  be  submitted  to  the  "  pro- 
gressive dietaries "  which  they  have  ordered,  and  of  bringing  down  the  labour  to 
the  dietary  if,  after  trial,  the  dietary  which  they  have  ordered  with  labour  should 
be  found  insufficient  to  maintain  health  and  strength. 

In  this,  as  in  other  changes,  the  order  of  things  lias  been  inverted,  and  instead  of 
proof  being  first  obtained  as  to  the  fitness  of  a  cBetary,  the  change  is  made  and  the 
proof  of  its  fitness  sought  afterwards.  Hence  the  whole  procedure  has  increased 
the  anomaly ;  for  the  magistrates  have  now  before  them  the  old  government  scheme 
which  has  been  decisively  condemned  by  the  Committee  of  the  House  of  Lords,  and  a 
new  government  scheme,  confessedly  not  built  upon  exact  scientific  research,  fenced 
about  by  several  restrictions,  left  to  the  discretion  and  responsibility  of  the  surgeons 
of  jails,  submitted  for  a  trial  of  nine  months'  duration,  and  to  be  judged  of  by  gentle- 
men wno  do  not  claim  any  special  knowledge  on  the  subject. 

Did  I  say  too  much  when  I  affirmed  that  the  state  of  the  dietary  in  prisons  is 
very  unsatisfactory  ?  The  subject  of  dietary  in  hospitals  involves  too  many  purely 
medical  details  to  justify  me  in  discussing  it  here ;  but  I  may  remark  that,  although 
each  case  of  disease  must  be  considered  on  its  own  grounds  only,  it  has  been  found 
possible  to  arrange  several  classes  of  diets  in  all  hospitals  under  some  such  heads  as 
low,  middle,  and  nigh  diets,  and  consequently  there  can  be  no  reason  why  each  one 
should  not  be  arranged  according  to  the  nutriment  required  under  the  conditions  in 
which  they  are  severally  used ;  and  it  is  clear  that  an  approach  to  uniformity  is 

Sossible  in  all  our  English  hospitals.  At  present  the  amount  of  nutriment  in  each 
iet  is  only  inferred  in  a  general  way ;  ana  if  there  should  be  found  two  hospitals 
having  the  same  dietary  tables,  it  is  from  the  accident  that  one  has  been  copied  from 
the  other.  I  will  also  add  that  the  amount  of  nutriment  contained  in  many  low 
diets  (often  called  tea  diets)  is  so  low  as  to  bear  no  proportion  whatever  to  the 
daily  requirements  of  a  man,  and  would  justify  any  medical  man  in  calculating  the 
amount  and  calling  the  attention  of  his  professional  brethren  to  the  result 

As  each  hospital  has  and  recognizes  its  own  medical  authorities  in  the  formation 
of  such  tables,  and  as  each  medical  man  must  be  allowed  to  exercise  his  own  dis- 
cretion in  the  treatment  of  disease,  I  doubt  if  the  uniformity  which  seems  to  me 
to  be  so  important  will  ever  be  attained  except  after  full  inquiry  made  by  some 
central  authority  which  has  power  to  remunerate  those  who  would  undertake  so 
large  an  amount  of  labour;  and  hence  the  public  and  the  profession  are  justified  in 
looking  to  the  Medical  Department  of  the  Privy  Council  for  the  performance  of 
this  service. 

There  is,  I  think,  the  best  reason  to  believe  that  the  dietary  of  our  private  schools 
and  colleges,  and  of  our  charitable  institutions  for  the  maintenance  and  education 
of  the  young,  has  greatly  improved  in  our  day ;  but  it  is  a  subject  which  still 
demands  public  attention.    There  are  multitudes  of  cheap  schools  throughout  the 
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country  in  which  the  sum  paid  with  the  pupils  is  manifestly  inadequate  to  i 
nerate  the  proprietors  of  the  schools.  A  very  striking  illustration  of  this  occurred  a 
few  months  ago,  where  two  ladies  with  their  mother  received  children  for  board  and 
education  at  a  sum  which  yielded  only  about  4£dL  per  day  per  head  in  the  family 
for  all  the  expenses  of  rent,  taxes,  clothing,  service,  and  food  required  by  the 
family.  A  public  investigation  of  this  case  was  made,  and  the  following'  was 
given  in  evidence  on  the  dietary  in  the  school  in  question : — 

"  For  breakfast  milk  thickened  with  flour  and  water,  and  a  round  of  bread ;  and 
when  thev  had  not  this,  there  was  nettle-  or  onion-broth  made  with  oatmeal  and 
water.  r\>r  dinner  on  Sunday  there  was  meat  and  plenty  of  vegetables  and 
pudding;  on  Monday  pudding  alone;  on  Tuesday  cold  meat  and  vegetables;  on 
Wednesday  boiled  rice  and  treacle,  or  treacle-pudding;  on  Thursday  meat;  on 
Friday  rice-pudding ;  and  on  Saturday  perhaps  boiled  bacon,  or  pig's  face  with  boiled 
peas.  There  was  also  broth  made  from  sheep's  pluck.  For  tea,  a  cup  of  tea  and  a 
round  of  bread  and  lard,  or  more  if  they  wanted  it" 

This  may  perhaps  be  regarded  as  an  extreme  case ;  and  whilst  not  insisting  too 
much  upon  it,  we  may  fear  lest  it  should  represent  more  or  less  correctly  the  state 
of  all  the  cheap  schools  throughout  the  country. 

But  to  take  a  higher  class  of  scholastic  institution.  I  know  an  institution 
receiving  perhaps  150  boys,  of  ages  varying  from  ten  to  sixteen,  and  having  all  the 
staff  of  a  college,  in  which  the  following  is  the  daily  outline : — 

They  rise  at  6  a.m.,  and  engage  in  studies  until  8  a.m.  without  receiving  any  food- 
At  breakfast  they  have  a  mug  of  cold  milk  arid  half  a  round  of  bread  placed  before 
them,  and,  after  a  time,  the  bread-basket,  containing  quarters  of  slices,  is  passed 
round,  from  which  the  pupils  may  take  a  piece.  After  the  morning's  studies,  the 
dinner  consists  of  meat,  of  which  a  quantity  is  given  which  the  boys  whom  I  know 
state  is  much  less  than  they  receive  when  at  home,  and  to  which  none  is  usually 
added.  The  quantity  of  potato  is  very  small  generallv,  and  bread  is  not  given. 
Pudding  is  sometimes  added,  and  sometimes  bread  and  cheese  supplies  its  place. 
Only  one  other  meal  is  allowed  in  the  day,  and  that  is  similar  to  the  breakfast. 
Thus  there  are  only  three  meals  a  day  allowed,  two  of  which  are  cold ;  and  the  meat 
is  practically  much  limited  in  quantity.  There  are  moreover  more  than  two  hours  in 
the  morning  during  which  no  food  is  supplied,  and  during  part  of  which  the  brain 
must  be  at  work ;  and  there  are  fourteen  hours  between  tne  meagre  supper  and  the 
following  breakfast.  Such  a  dietary  must  be  an  insufficient  one  in  the  total  quan- 
tity of  nutriment,  and  particularly  in  the  fat  which  is  supplied ;  and  it  cannot  be  a 
matter  of  surprise  that  the  boys  which  I  saw  were  very  spare,  and  very  tame  and 
quiet,  both  in  body  and  mind. 

There  is  one  source  of  importance  which  in  this  matter  is  common  to  all  these 
institutions  and  to  workhouses,  viz.  that  they  have  charge  of  children  and  youths 
during  the  period  of  growth — a  period  which  once  passed  over  never  recurs,  and 
each  year  of  which  has  its  own  special  duties,  of  which,  if  any  remain  unperformed 
in  one  year,  most  rarely  can  the  defect  be  compensated  for  m  the  following  years. 
Hence,  if  there  be  deficient  food  at  this  period,  the  body  either  falls  rapidly  into 
disease,  which  terminates  fatally  before  an  adult  age  is  attained,  or  both  body  and 
mind  grow  up  without  that  force  and  vigour  which  is  characteristic  of  health, 
and  in  which  the  future  man  is  less  fitted  than  others  for  the  duties  of  life.  An 
emaciated  frame  will  probably  be  associated  with  a  feeble  and  dull  mind,  and  the 
sufferer  will  rarely  attain  a  position  among  others  in  life  beyond  that  of  low 
mediocrity. 

At  the  period  in  question,  whether  we  regard  the  boy  physically  or  mentally,  it 
is  of  highest  consequence  that  he  be  supplied  with  an  abundant  and  well-arranged 
dietary,  and  in  nearly  all  cases  the  prime  elements  of  diet  should  be  given  without 
stint.  The  appetite  is  not,  however,  always  a  sufficient  guide ;  for  a  boy  having  been 
accustomed  to  take  only  a  small  quantity  of  food,  the  desire  for  a  larger  quantity  is 
either  lost  or  was  never  obtained,  and  in  such  cases  with  plenty  within  his  reach  he 
will  remain  underfed.  Encouragement  to  eat  is  as  important  in  many  boys  at 
school  as  encouragement  to  study. 

I  am  convinced  that  even  yet  the  full  importance  of  dietary  during  the  period  of 
growth  is  most  imperfectly  understood,  and  hence  I  have  thought  it  right  to  bring 
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it  distinctly  before  the  attention  of  this  Section,  and  shall  be  glad  if  it  should 
attract  the  attention  of  the  press,  and  of  gentlemen  engaged  in  the  duty  of  training 
the  young. 

I -would  also  add  a  word  in  reference  to  the  monitors  and  others  found  in  normal 
training  schools  and  national  schools.  The  duties  which  devolve  upon  the  master 
or  mistress  of  a  national  school  in  giving  extra  and  special  instruction  to  the  monitors, 
apart  from  the  ordinary  duties  of  the  school,  excite  a  most  prejudicial  effect  upon 
the  appetite  for  and  digestion  of  food,  by  limiting  too  much  the  period  allowed:  for 
exercise,  and  extending  too  far  the  time  devoted  to  brain- work  and  the  period 
of  respiring  warm  and  foul  air.  The  monitors  themselves  are,  however,  the  greater 
sufferers,  for  they  are  younger,  and  are  still  at  a  period  of  life  when  the  evils  just 
referred  to  exert  a  tenfold  influence.  Moreover  they  are  always  the  children  of 
the  poor,  and  were  ill-fed  in  earlier  years,  and  upon  this  basis  have  undertaken  a 
new  set  of  duties,  which  withdraw  them  from  the  fresh  air,  and  supplant  muscular 
exertion  by  mental  strain  j  and,  at  the  same  time,  they  have  an  income  so  small, 
that  it  does  not  suffice  for  them  to  obtain  nourishment  at  all  adequate  to  the  re- 
quirements of  mental  labour  and  of  bodily  growth.  I  have  had  my  attention  drawn  to 
this  class  of  persons  in  a  painful  way  in  connexion  with  the  occurrence  of  consump- 
tion, and  I  should  be  glad  if  public  attention  could  be  drawn  to  their  condition. 

A  consideration  of  the  dietary  of  the  general  community  must  have  regard  to 
two  classes  at  least,  viz.  the  well-fed  middle  and  higher  classes,  and  the  moderately 
fed  or  ill-fed  labouring  classes ;  but  time  will  not  allow  me  to  refer  to  the  former 
further  than  to  offer  a  few  observations  on  "  Bantingism,"  whilst  I  shall  describe 
the  latter  in  some  detail. 

The  attention  which  has  recently  been  called  to  Bantingism  has,  I  think,  been 
advantageous  to  the  community,  by  showing  the  effects  which  flow  from  a  regula- 
tion of  dietary,  and  by  gaining  the  confidence  of  the  public  in  the  science  of  the 
question.  The  names  of  the  components  of  food  are  now  far  more  widely  known 
than  before,  and  we  may  almost  assume  that  all  persons  know  the  difference  between 
carbon  and  nitrogen  in  their  ultimate  use  in  the  animal  system.  I  am  not  here 
concerned  with  the  medical  question,  as  to  whether  it  is  desirable  to  reduce  the 
bulk  of  a  given  individual — a  circumstance  which  must  always  be  left  to  the  judg- 
ment of  the  medical  man  in  charge  of  the  case  j  but  I  feel  compelled  to  state,  that 
it  would  be  an  evil  to  this  nation,  both  physically  and  mentally,  if  the  system  of 
reduction  were  to  become  at  all  general ;  and  that,  on  the  contrary,  regarding  the 
whole  population,  we  need  to  add  to,  rather  than  take  from,  the  weight  of  the 
body.  I  would  also  add  my  experience  as  a  physician,  that  even  in  the  well-fed 
classes  I  have  seen  very  serious  diminution  of  Doth  bodily  and  mental  vigour  follow 
the  working  out  of  the  plan. 

Omitting,  therefore,  any  reference  to  the  question  of  health,  and  considering  the 
subject  scientifically,  we  must  admit  that  in  a  full-fed  and  fat  man  the  fat  and 
fluids  of  the  body  may  be  lessened,  and  the  whole  bulk  and  weight  proportionally 
reduced  by  this  system,  and  that  upon  principles  which  have  long  been  well  esta- 
blished. The  whole  plan  is  to  reduce  the  carbon  or  fat-forming  elements  in  the 
food  to  a  point  much  below  the  daily  wants  of  the  system,  so  that  a  portion  of  the 
fat  already  in  the  body  may  be  consumed  daily,  whilst  at  the  same  tune  the  nitro- 

fenous  elements  are  supplied  with  at  least  their  usual  abundance.  This  is  effected 
y  withholding  .separated  fats,  as  butter  and  the  fat  of  meat,  and  by  very  greatly 
restricting  the  analogous  food,  starch,  which  enters  largely  into  the  composition  of 
flour  and  all  grains.  The  supposed  necessity  for  giving  a  very  large  supply  of  meat 
is  based  upon  incorrect  reasoning,  and  in  reality  is  owing  to  the  fact  that  the 
carbon  which  is  found  associated  with  the  nitrogen  in  lean  flesh  is  required  from 
the  too  great  reduction  which  has  been  made  in  the  sugar,  fat,  and  starch  in  other 
food.  For  the  purpose  in  hand  it  is  more  consistent  with  sense  and  science  to 
allow  the  usual  variety  of  food,  but  to  limit  the  total  daily  amount  of  it,  so  that 
the  quantity  of  carbon  shall  be  in  defect  of  the  daily  wants,  and  the  quantity  of 
nitrogen  remain  as  before.  There  is  no  necessity  for  the  absolute  excision  of  fat 
and  sugar,  and  the  extreme  reduction  in  the  quantity  of  bread,  any  more  than  for 
the  great  increase  in  the  quantity  of  meat.    The  bulk  of  the  body  may  be  reduced 
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simply  by  lessening  the  amount  of  the  kinds  of  food  usually  taken ;  and  as  the  re- 
duction is  more  slowly  effected,  it  is  a  process  attended  by  less  danger  to  the 
health. 

It  may  not  be  doubted  that  in  proportion  as  the  system  is  extensively  adopted, 
and,  in  a  given  case,  is  worked  out  rapidly,  so  will  be  the  prevalence  of  heart- 
diseases,  derangement  of  digestion,  and  gout.  Seeds  are  now  sown  which  will 
yield  a  plentiful  harvest  to  medical  men. 

To  turn  now  to  the  dietary  of  our  labouring  population.  An  inquiry  of  a 
character  unique,  at  least  in  extent,  has  just  been  completed  by  me  for  the 
Government,  which  will  afford  a  clearer  insight  than  has  hitherto  been  obtained 
into  the  dietary  of  our  labouring  populations,  and  will  enable  us  to  appreciate 
both  its  merits  and  defects.  It  has  been  made  at  the  homes  of  the  agricultural 
labourers  in  every  county  in  England,  in  Wales,  in  the  west  and  north  of  Ireland, 
and  in  the  west  and  south  of  Scotland ;  at  the  homes  of  certain  town  populations, 
as  silk-  and  cotton-weavers,  seamstresses,  kid-glovers,  shoemakers,  and  stocking- 
weavers,  with  all  the  care  and  minuteness  which  science  could  suggest ;  and  with- 
out burdening  this  address  with  the  details,  which  may  be  found  in  the  Sixth 
Report  of  the  Medical  Officer  of  the  Privy  Council,  I  may  describe  the  results 
under  the  two  general  heads  of  the  quantity  of  food  and  nutriment,  and  the  nature 
of  each  class  of  food. 

In  doing  this  I  must  beg  of  you  to  bear  with  quotations  of  figures  to  an  extent 
greater,  perhaps,  than  I  should  think  appropriate  to  an  address  of  this  nature. 

I  will  now  offer  some  observations  upon  the  separate  classes  of  foods  already  re- 
ferred to. 

1st,  Breadstuff's. — The  coarse  kinds  of  bread  which  were  in  ordinary  use  by  our 
forefathers,  even  to  the  early  part  of  the  present  century,  are  now  very  rarely  eaten. 
Barley  bread  is  still  used  m  the  houses  of  labourers  in  South  Wales,  and  in  the 
farmhouses  of  North  and  South  Wales  and  Anglesea ;  also  by  the  labourers  in 
Northumberland  in  the  north,  and  in  Cornwall  and  Devon  in  the  south  of  England, 
and  in  the  southern  parts  of  Scotland ;  but,  except  in  certain  poor  districts  in 
South  Wales,  it  is  not  anywhere  now  used  as  a  principal  member  of  the  class  of 
breadstuns.  In  nearly  every  locality  it  is  now  mixed  with  rye-meal,  or  with 
various  proportions  01  wheaten  flour.  Rye  bread  is  nowhere  eaten  alone,  but 
the  meal  is  mixed  with  barley  meal ;  and  in  the  north  of  England  rye  is  grown  with 
wheat  in  the  field,  or  the  grains  are  subsequently  mixed  together  m  the  proportion 
of  1  part  of  rye  and  3  parts  of  wheat,  and  known  as  marltn.  It  is  also  added  in 
small  proportions  to  brown  wheat  meal  in  London  to  give  a  moist  condition  to  the 
bread.  Oatmeal  is  used  by  20  per  cent,  of  the  farm  labourers  in  England ;  but  only 
in  Northumberland,  Cumberland,  and  Westmoreland  is  it  eaten  as  a  breadstuff, 
and  there  it  is  not  a  principal  member  of  the  class.  In  the  west  of  Scotland  it  is 
still  the  principal  breadstuff,  and  in  the  south  it  is  extensively  but  not  so  exclu- 
sively eaten — oarley  meal  and  wheaten  flour  being  also  used.  It  is  now  more 
largely  eaten  in  the  north  and  west  of  Ireland  than  was  formerly  the  case,  being 

S referred  to  Indian  corn,  and  occupymg  a  middle  position  between  that  and  wheaten 
our.  Indian  corn  is  eaten  exclusively  in  the  south  and  west  of  Ireland,  where 
exceeding  poverty  is  an  incubus  upon  the  people,  and  is  eaten  alone  or  with  the 
addition  of  oatmeal.  Pea  meal  is  never  eaten  alone  as  bread^but  in  the  north  of 
Scotland  it  is  sometimes  added  to  oatmeal  for  that  purpose.  Wheatenilour  is  now 
exclusively  used  to  make  bread  for  all  the  town  populations,  and  in  nearly  every  dis- 
trict of  England  for  the  farm-labouring  populations,  and,  with  the  exception  of  the 
Western  Highlands  of  Scotland,  the  south  and  west  of  Ireland,  and  certain  portions 
of  South  Wales,  is  universally  the  principal  breadstuff  obtained  by  the  population. 
The  abundant  supply,  the  fine  quality,  and  the  low  price  of  it  of  late  years  have 
even  induced  the  poor  to  discard  the  use  of  the  brown  wheaten  meal  which  was 
so  commonly  eaten  when  I  was  a  youth,  and  nowhere  now  is  brown  or  whole- 
grained  wheaten  flour  the  ordinary  breadstuff  of  even  single  families,  much  less  of 
small  communities.  In  all  the  inquiries  throughout  England  I  found  but  one  or 
two  families  who  commonly  purchased  it. 

This  is  a  striking  change  in  the  habits  of  the  people,  and  we  may  well  ask  what 
is  the  reason  for  the  exclusion  of  the  low-priced  breadstuffs,  and  the  universal  use  of 
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an  article  which  until  recently  was  only  within  the  reach  of  the  better  classes. 
The  reasons  are  sound. 

1.  The  low  price  of  good  white  flour,  and  the  very  small  difference  between 
that  and  the  price  of  coarser  foods :  nay,  brown  wheat  meal  is  now  charged  at 
as  high  a  price  as  the  white  flour,  and  oatmeal  is  everywhere  dearer  than  wheaten 
flour. 

2.  The  flavour  of  the  white  wheaten  flour  is  more  agreeable  than  that  of  any 
other  breadstuff;  and  this  is  of  the  highest  importance  in  point  of  economy,  for  the 
children  of  the  poor  will  eat  dry  white  bread ;  but  with  brown  wheaten  or  rye  or 
barley  bread  they  must  have  treacle  or  some  land  of  fat. 

3.  Its  use  may  be  constant,  whilst  that  of  the  coarser  foods  must  be  intermittent, 
both  because  the  latter  rather  repel  the  appetite,  and  because  the  husk  of  the  brown 
flour,  or  the  barley  meal,  and  often  of  the  oatmeal  also  purges  unduly,  and  particu- 
larly in  children  and  sensitive  women. 

4  The  income  of  the  labourer  has  increased  of  late  years,  and  he  is  now  better 
informed  and  more  observant,  and  has  also  improved  in  his  tastes  and  habits. 

In  Western  Scotland  oatmeal  has  held  its  place  in  the  belief  that  it  is  a 
stronger  food  than  wheat  meal :  but  more  probably  because  wheat  does  not  grow 
there  (generally,  and  from  the  fixedness  of  the  national  character.  In  Ireland  the 
maize  is  a  very  modern  innovation,  but  it  is  the  cheapest  breadstuff  which  can  be 
supplied,  and  extreme  poverty  compels  them  to  take  it  gladly,  whilst  at  the  same 
time  they  detest  it  They  cannot  afford  to  purchase  wheat  flour  in  the  quantity 
which  their  wants  demand  j  but  they  long  tor  it,  and  with  improved  means  will 
obtain  it 

In  the  districts  where  the  coarser  grains  are  still  used,  the  labourers  obtain  them 
as  a  part  of  their  wages,  or  have  some  special  privilege  allowed  to  them  by  the 
farmer  in  the  purchase  of  them,  and  hence  the  use  of  them  is  only  in  small  part 
voluntary. 

Rice  was  used  by  about  58  per  cent  of  the  population,  but  never  in  the  place  of 
bread,  or  as  a  principal  breadstuff  Its  price  is  high,  and  it  must  be  cooked,  whilst 
good  bread  is  cheap,  ready  for  eating,  and  universally  procurable.  Dried  peas  are 
eaten  only  under  two  circumstances — when  there  is  broth,  and  when  fresh  vege- 
tables are  scarce  or  absent,  and  hence  are  eaten  almost  exclusively  in  the  winter. 
They  do  not  constitute  anywhere  an  important  part  of  the  dietary.  It  must,  how- 
ever, be  added  that  in  the  cotton  and  silk  districts  the  example  which  has  been 
offered  to  the  poor  has  induced  them  to  eat  both  rice  and  peas  more  abundantly 
than  heretofore. 

Of  these  various  breadstufls  the  farm  labourers  and  their  families,  in  the  average 
of  all  England,  obtain  per  adult  weekly  12£  lbs.  of  breadstuffs,  those  of  Wales 
14  lbs.,  of  Scotland  12}  lbs.,  and  of  Ireland  20J  lbs. ;  so  that  England  and  Scot- 
land stand  at  the  foot,  and  Ireland  at  the  head  of  the  list  Of  indoor  operatives, 
silk-weavers  obtained  9£  lbs.,  needlewomen  7}  lbs.,  kid-glovers  8}  lbs.,  shoe- 
makers 11£  lbs.,  and  stocking-weavers  nearly  12  lbs.— quantities  below  those  of 
outdoor  labourers,  and  differing  as  9*6  lbs.  to  13J  lbs.  * 

Freak  Vegetables. — The  operatives  in  towns  obtain  a  somewhat  uniform  quantity 
of  fresh  vegetables  all  the  year  round.  Potatoes  are  there  the  chief  article  of  this 
class ;  but  when  cabbages  are  cheap  they  are  frequently  eaten,  and  cauliflower  or 
some  other  luxury  is  obtained  for  the  Sunday.  Farm  labourers  almost  universally 
grow  potatoes  and  other  vegetables.  As  a  rule,  they  eat  potatoes  from  the  early 
gathering  in  June  or  July  until  about  the  following  Christmas  to  March,  when  their 
stock  ceases,  and  a  little  time  elapses  before  green  vegetables  are  procurable. 
When  cabbage  is  plentiful  it  is  eaten  in  large  quantities  daily,  but  when  otherwise 
its  use  is  restricted  to  Sunday,  and  perhaps  one  or  two  other  days  of  the  week. 
Rhubarb,  fruits,  new  peas,  onions,  &c.  are  obtained  in  their  season,  but  to  supply 
nutriment  cabbage  and  potatoes  are  alone  relied  upon.  Hence  there  are  three  to 
six  months  in  the  year  when  a  large  mass  of  farm  labourers  do  not  obtain  potatoes, 
and  perhaps  only  one  or  two  months  during  which  they  use  cabbage  very  largely. 
When  fresh  vegetables  are  scarce,  more  breadstufls  are  consumed. 

In  Ireland  there  are  two  distinct  and  alternate  dietaries,  one  with  and  the  other 
without  potatoes.    When  potatoes  are  in  use  the  usual  allowance  is  8J  lbs.  per 
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head,  thrice  a  day.  I  found  families  eating  440  lbs.  per  week.  Universall y  it  is  of 
the  highest  importance  that  the  farm  labourer  may  grow  an  abundant  supply  of 
potatoes,  since  it  converts  his  otherwise  unprofitable  time  into  money,  or  saves  the 
expenditure  of  money  in  more  costly  foods. 

Sugars. — Cane-sugar  or  treacle,  or  both,  are  almost  universally  used ;  the  latter 
in  the  place  of  fats  chiefly,  and  the  former  almost  exclusively  with  tea  or  coffee. 
Treacle,  at  the  high  price  charged  for  it  in  villages,  is  not  regarded  as  a  cheap 
food,  since  it  sinks  into  the  bread  and  the  children  cannot  taste  it ;  and  wherever 
milk  is  verv  abundant,  as  in  Devonshire,  the  use  of  sugar  is  almost  restricted  to  the 
baby.  It  is  eaten  in  Ireland  with  the  maize  when  made  into  stirabout,  but  in 
England  it  is  less  eaten  by  the  poorer  than  by  the  better-paid  labourers.  Thus, 
only  4  OS.  per  head  were  eaten  in  Wilts  and  Somerset,  whilst  16  oz.  were  consumed 
in  Lancashire.    Sugar  is  everywhere  regarded  as  a  luxurv. 

Separated  sugars  were  obtained  by  98  per  cent,  of  the  /arm  labourers  in  England, 

92  per  cent  in  Wales,  96  per  cent,  in  Scotland,  and  82  per  cent,  in  Ireland ;  and 
the  quantity  per  adult  weekly  was — England  71  oz.,  Wales  7£  oz.,  Scotland  6f 
oz.,  and  Ireland  4}  oz. ;  so  that  Wales  occupied  the  head,  and  Ireland  the  foot 
of  the  list,  both  in  frequency  and  quantity.  Of  indoor  operatives,  silk-weavers 
obtained  7\  oz.,  needlewomen  7\  oz.,  kid-glovers  4}  oz.,  shoemakers  10  oz.,  and 
stocking- weavers  11  oz. ;  and  hence  the  average  was  higher  than  that  of  outdoor 
labourers,  as  8  oz.  to  6*6  oz.  The  frequency  with  which  they  were  obtained  waa 
the  same  in  both  classes  on  the  whole  a?erage. 

Fat*. — These  are  butter,  dripping,  lard,  and  suet.  Butter  is  obtained  almost 
universally,  and  in  the  villages  is  dearer  than  in  towns.  In  some  Welsh  form- 
houses  it  is  made  from  the  skimmings  of  the  buttermilk.  Dripping  can  be  obtained 
only  in  towns,  or  by  the  favour  of  some  wealthy  person  in  the  neighbourhood;  and 
hence,  although  highly  prized  and  by  far  the  most  economical  fat,  its  use  is  very 
partial  and  uncertain.  Lard  is  the  most  largely  obtained  where  the  farm  labourer 
is  happy  enough  to  keep  and  kill  a  pig ;  but  such  cases  are  a  minority.  In  South 
Wales  the  labourer  reserves  it  for  sate,  or  to  sharpen  his  tools,  and  considers  it  too 
valuable  for  him  to  eat.  When  it  must  be  bought,  the  supply  is  very  intermittent 
and  small.  Suet  is  generally  bought  with  the  meat,  in  quantity  sufficient  for  the 
Sundsy's  pudding;  and  where  pudding  is  a  daily  item  of  dietary,  as  in  Somerset, 
the  use  of  suet  may  be  extended  to  one  or  two  other  days.  Its  use  is  very  general 
both  in  town  and  country  populations.  Fats  are  regarded  as  a  luxury,  and  cut  off 
when  pressure  occurs,  but  nqt  in  quite  the  same  degree  as  sugar.  Hence  the  least 
supply  is  in  the  poorest,  and  the  greatest  in  the  better  class  districts,  varying  in 
the  different  counties  from  less  than  3  oz.  to  more  than  10  oz.  per  adult  weekly. 

Separated  fats  were  eaten  less  universally  and  in  less  quantity  than  sugars. 
Thus,  of  farm  labourers  in  England  99  per  cent.,  in  Wales  92  per  cent.,  in  Scotland 

93  per  cent,  and  in  Ireland  only  42  per  cent,  obtained  separated  fiats;  and  the 
weekly  quantity  per  adult  was — England  5 J  oz.,  Wales  6|  oz.,  Scotland  4  oz., 
and  Ireland  1  j  oz.,  showing  great  disparity  in  the  quantity  and  frequency  between 
Ireland  and  England ;  but  placing  them  in  the  same  order  as  in  that  of  sugars, 
silk-weavers  obtained  4^  oz.,  needlewomen  4J  oz.,  kid-glovers  7  oi.,  shoemakers 
5f  oz.,  and  stocking- weavers  3£  oz. — quantities  much  below  those  of  out-door  ope* 
ratives  in  England,  but  identical  on  the  average  of  both  classes. 

Meat. — Speaking  generally,  butchers'  meat  is  the  kind  used  in  towns,  and  bacon 
in  the  country ;  80  per  cent  of  the  latter  never  eat  butchers'  meat,  but  99  per 
cent,  obtain  one  or  the  other  kind. 

In  towns,  butchers'  meat  can  be  obtained  at  any  moment,  in  small  quantities 
and  in  cheap  pieces ;  but  in  villages  the  supply  is  only  weekly,  and  the  price  of  the 
inferior  joints  is  greater  than  in  town.  Some  buy  half  an  ox-head  or  a  sheep's 
head,  weekly,  and  make  broth  and  skim  off  the  fat  for  future  use.  Bacon  may 
sometimes  oe  fed  by  the  labourer ;  and  when  otherwise,  it  can  be  bought  at  any 
time— often  bought  at  the  grocer's  shop  on  credit — can  do  cut  into  small  portions, 
supplying  meat  to  the  parents  and  dripping  to  the  children — is  fat,  and  thus  sooner 
satisfies — is  more  relishing  than  butchers'  meat,  and  can  be  readily  fried  with  cold 
potatoes  or  with  cabbage.  The  American  bacon  can  be  bought  at  half  the  price  of 
the  English  bacon,  but  the  poor  prefer  the  latter. 
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A  meat  dinner  is  universally  obtained  on  the  Sunday,  and  in  turns  is  renewed 
four  to  six  times  a  week :  but  in  the  country,  if  the  farm  labourer  be  poor,  the  re- 
mainder is  reserved  for  the  husband  during  the  week ;  and  if  less  poor,  and  the  wife 
be  a  good  manager,  a  morsel  is  obtained  three  or  four  times  a  week,  or  even  daily. 
When  the  husband  cannot  return  home  to  dinner,  he  takes  his  cold  meat  or  bacon 
with  him,  and  a  hot  supper  is  provided  on  his  return.  The  same  occurs  when  the 
wife  and  other  members  of  the  family  work  in  the  fields  and  cannot  return  to  cook 
food..  In  certain  counties,  as  Somerset,  Dorset,  Norfolk,  Suffolk,  Essex,  Bucks, 
Herts,  Hunts,  Cambridge,  and  Beds,  pork  is  the  sole  meat  eaten,  and  is  generally  fat 
and  pickled.  In  Anglesea  the  animals  are  slaughtered  in  the  summer,  and  the  whole 
meat  is  salted  for  the  winter.  In  the  Highlands  of  Scotland  the  shepherds  and 
others  have  only  braxy  mutton — that  of  lambs  and  sheep  found  dead.  The  use  of 
the  meat  of  calves  &c.  which  have  died  a  natural  death  is  not  uncommon  in  South 
Wales  and  in  many  parts  of  England.  Fish  is  chiefly  eaten  on  the  coast ;  but  red 
herrings  are  a  common  food  both  in  town  and  country,  and  especially  in  the  winter, 
and  fresh  herrings  and  other  fish  when  very  cheap.  Herrings  packed  in  barrels 
and  newly  salted  are  a  very  common  food  in  the  Western  Highlands  of  Scotland ;  but, 
generally  speaking,  fish  is  not  an  important  article  of  food  throughout  England. 

The  husband  obtains  the  lion's  share  of  the  meat  or  bacon,  and  the  wife  says 
that  he  wins  the  bread  and  needs  it. 

Meats  were  eaten  among  farm  labourers  by  99  per  cent,  in  England,  84  per  cent, 
in  Wales,  72  per  cent,  in  Scotland,  and  59  per  cent,  in  Ireland,  in  quantities  per 
adult  weekly  of  16  ozs.  in  England,  12f  ozs.  in  Wales,  10}  ozs.  in  Scotland,  and 
only  4£  ozs.  in  Ireland,  yielding  a  higher  return  in  reference  to  England  than  was 
expected,  and  showing  how  low  Ireland  stands  both  in  frequency  and  quantity. 

Of  indoor  operatives,  silk-weavers  obtained  7^-  ozs.,  needlewomen  15  ozs.,  kid- 
glovers  184-  ozs.,  shoemakers  15f  ozs.,  and  stocking- weavers  11 J  ozs. — quantities 
relatively  nigh,  but  on  the  average  very  slightly  less  than  those  of  outdoor  la- 
bourers. 

Milk. — In  a  butter  country  the  only  kind  of  milk  attainable  is  skim  milk  and 
buttermilk,  and  when  the  former  is  cheap,  as  in  Devon  (one  farthing  per  pint),  the 
latter  is  not  eaten  by  the  labourers.  Skimmed  milk  is  usually  poorer  than  butter- 
milk in  fat.  In  hot  weather  it  is  kept  so  long  that  it  turns  on  boiling,  and  cannot 
therefore  be  cooked.  Buttermilk  is  used  largely  in  South  Wales  and  in  Ireland, 
and  in  the  former  is  often  given  to  those  who  help  to  churn  j  but,  except  in  those 
localities,  it  is  not  so  highly  appreciated  as  it  should  be.  In  a  cheese  country  only 
whey  can  be  had,  and  the  poor  rarely  regard  that  as  human  food.  In  arable  dis- 
tricts milk  of  every  kind  is  exceedingly  scarce,  so  that  even  the  farmer  cannot  ob- 
tain it  for  himself.  In  some  pasturage  districts  the  whole  land  is  devoted  to  feeding 
animals,  and  then  no  milk  can  be  obtained ;  but  usually  a  district  of  pasturage  is 
favourable  to  the  supply  of  milk  to  the  labourer.  New  milk  is  always  attainable 
in  towns,  but  generally  almost  or  quite  unattainable  in  the  districts  and  localities 
whence  it  is  sent  to  towns.  It  is  abundant  in  the  Highlands  of  Scotland,  and  a 
Scotch  pint,  or  &±  English  pints,  is  the  daily  allowance  to  a  labourer.  In  many 
parts  of  England  the  farmer  feeds  his  calves  and  hounds  with  it,  and  denies  it  to 
the  labourers,  because  it  is  inconvenient  to  find  some  one  to  measure  it  out  when 
asked  for.  Many  gentlemen  distribute  skimmed  milk  gratuitously,  and  others  sup*- 
plv  new  milk  at  a  low  price.  A  few  labourers  keep  a  cow  in  the  lanes  of  their  dis- 
trict, and  then  have  plenty  of  milk ;  but  generally  speaking,  the  supply  of  milk  is 
quite  inadequate  to  the  wants  of  the  country.  Some  farmers  who  do  not  sell 
milk,  allow  their  labourers  to  have  a  quarter  of  a  pint  of  cream  on  Saturday  for 
one  penny. 

Of  outdoor  labourers  72  per  cent,  obtained  milk  in  England,  100  per  cent,  in 
Wales  and  Scotland,  and  98  per  cent,  in  Ireland ;  and  whilst  the  quantity  per  adult 
weekly  was  only  32  ozs.  in  England,  it  was  85  ozs.  in  Wales,  124|  ozs.  in  Scotland, 
and  135  ozs.  in  Ireland — quantities  greatly  in  favour  of  the  Irish  and  Scotch 
peasantry.  The  quantity  obtained  by  indoor  operatives  was  very  small,  viz.  22  ozs. 
oy  silk-weavers  (including  those  at  Macclesfield),  7  ozs.  by  needlewomen,  18^  ozs. 
by  kid-glovers,  18  ozs.  by  shoemakers,  and  24}  ozs.  by  stocking-weavers.  The 
amount  was  very  small  in  London.. 
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Cheese. — In  the  poorest  districts  of  England  and  in  South  Wales  cheese  is  eaten 
very  largely  by  the  labouring  population,  whilst  in  the  better-paid  districts,  as 
Yorkshire;  it  is  regarded  as  a  luxury,  and  eaten  rarely.  In  the  west  of  Ireland, 
where  the  people  are  so  poor,  they  say  cheese  is  too  dear  for  them,  and  I  scarcely 
found  a  family  which  purchased  it  The  explanation  of  this  anomaly  is  the  price 
charged  for  the  kind  01  cheese  in  question.  In  Dorset,  Somerset,  and  Wilts,  and  in 
South  Wales,  the  cheese  which  is  so  largely  eaten  is  made  from  skimmed  milk,  and 
is  highly  nitrogenous,  but  it  is  tough  if  too  new,  and  hard  if  more  than  one  year  old. 
It  is  sold  retail  at  2£df.  to  3%d.  per  lb.  I  found  a  man  and  his  wife  in  Wales  who 
ate  I  lb.  a  day  each,  and  lived  almost  entirely  on  bread  and  cheese.  In  other  dis- 
tricts this  kind  of  cheese  is  unknown,  and  when  8d.  to  lOd.  per  lb.  is  charged  for 
it,  the  poor  rightly  regard  it  as  wasteful.  It  should  be  well  understood  that  the 
cheap  cheese  contains  more  nitrogen  than  dearer  cheese,  but  is  deficient  in  fat 
(carbon)  and  flavour,  and  when  it  is  in  a  digestible  state,  it  is  three  times  as  cheap 
rood  as  the  richer  kinds.  Cheese  is  eaten  generally  by  indoor  operatives  living 
in  country  districts  or  country  towns.  Those  living  in  London  eat  it  less  abun- 
dantly. 

Among  farm  labourers  57  per  cent,  obtained  cheese  in  England,  72  per  cent  in 
Wales,  and  48  per  cent,  in  Scotland,  whilst  its  use  was  almost  unknown  in  Ireland. 
The  quantity  per  adult  weekly  was  5J  ozs.  in  England,  9J  ozs.  in  Wales,  and 
2£  ozs.  in  Scotland.  Of  indoor  operatives,  shoemakers  ate  about  3£  ozs.  per  adult 
weekly,  stocking-weavers  2J  ozs.,  and  kid-glovers  in  Somerset  10  ozs.,  whilst 
silk-weavers  and  needlewomen  scarcely  ever  purchased  it  Its  extensive  use 
was  restricted  to  South  Wales,  Dorset,  and  Somerset,  but  it  was  generally  eaten 
in  Gloucester,  Durham,  Sussex,  Surrey,  Hants,  and  Rutland. 

Tea. — Tea  is  used  almost  universally  both  by  indoor  and  outdoor  operatives, 
except  in  the  very  poor  districts  of  South  Wales  and  the  west  of  Ireland.  It  is 
drunk  very  weak,  and  the  infusion  is  little  more  than  hot  water  flavoured.  In 
many  districts  it  is  drunk  with  sugar,  as  in  Devon,  in  others  without  milk,  and  the 
very  poor— cutting  off  milk  and  sugar  rather  than  tea — drink  the  infusion  alone. 
Its  use  supplies  a  warm  fluid  in  a  palatable  form,  which  is  necessary  and  agree- 
able in  both  hot  and  cold  weather  alike,  and  a  meal  is  made  by  it  for  the  wife  and 
children,  when  bread,  with  a  little  treacle  or  fat,  is  added.  In  a  very  few  cases, 
the  husband  takes  a  cold  infusion  with  him  to  his  work,  and  one  family  consumed 
}  lb.  of  tea  per  week.  It  is  very  desirable  in  the  poorest  districts  that  tea  should 
not  be  introduced,  since  it  is  a  dear  food  in  relation  to  its  cost,  and  most  important 
everywhere  that  it  should  not  supplant  milk  in  the  dietary  of  children.  Many 
needlewomen — the  poorest  class  of  operatives — take  tea  thrice  a  day,  and  buy  £  oz. 
daily.  This  is  the  most  ill-fed  class,  and  the  one  which  spends  money  with  the 
least  economy.  When  the  pressure  of  want  is  not  so  great,  it  may  well  be  ad- 
mitted as  a  luxury,  and  as  supplying  a  warm  agreeable  fluid  with  the  bread. 
Coffee  is  used  by  44  per  cent7  whilst  tea  is  drank  by  99  per  cent 

Beer  and  Cider. — In  the  cider  districts  two  to  tour  pints  of  cider  are  allowed 
daily  to  each  labourer,  and  in  harvest  time  the  quantity  is  increased  to  one  and  even 
to  two  gallons.  Half  that  quantity  is  allowed  to  each  woman.  Beer  is  not 
usually  given  except  during  harvest  time  and  on  occasions  of  special  labour;  but 
whenever  either  cider  or  beer  is  given  its  value  is  estimated  and  considered  as  a  part 
of  the  wages  j  hence  it  cannot  be  doubted  that,  regarded  as  food,  they  are  dear,  and 
it  would  be  much  better  to  allow  their  value  in  monev,  and  leave  the  labourer  to 
drink  as  he  pleases.  This  is  indeed  done  in  a  very  few  places.  When  the  wife 
does  not  wort  in  the  fields,  she  most  rarely  obtains  either  beer  or  cider  j  for  whatever 
may  be  the  quantity  allowed  to  the  husband,  it  is  quite  exceptional  to  find  a  man 
who  takes  any  portion  of  it  home.  I  have  been  exceedingly  struck  with  the  very 
small  quantity  of  beer  which  is  drunk  by  farm  labourers'  families.  In  towns  it  is 
far  more  general  for  the  operative  and  his  family  to  obtain  beer,  and  usually  it  is 
drunk  at  suppertime,  and  particularly  on  Saturday  nights  and  Sunday.  In  some 
country  villages  I  found  a  weak  beer  which  was  sold  at  2d,  per  gallon,  and  which 
was  the  ordinary  beverage  of  the  operative. 

Hence,  in  reference  to  luxurious  foods,  as  sugar,  fats,  meats,  and  tea,  England  and 
Wales  stand  at  the  head,  whilst  in  reference  to  breadstuff?  and  milk,  England  is 
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at  the  foot.  A  comparison  of  the  diet  of  indoor  and  outdoor  labourers  shows  that 
the  former  obtain  far  less  breadstuff^  and  milk,  but  both  are  equal  in  reference  to 
luxurious  foods,  as  sugar,  meat,  fat,  and  tea.  When  we  regard  the  returns  as  a 
whole,  it  will  be  seen  that  an  outdoor  (farm)  labourer's  family  obtains  13  J  lbs.  of 
breadstuff*,  6J  ozs.  of  sugar,  5  ozs.  of  fats,  14  ozs.  of  meats,  52  ozs.  of  milk,  5  ozs. 
of  cheese,  and  J  oz.  of  tea  per  adult  weekly ;  whilst  an  indoor  operative  eats  9J 
lbs.  of  breadstuns,  8  ozs.  of  sugars,  6  ozs.  of  fats,  18  £  ozs.  of  meats,  18  ozs.  of  milk, 
and  f  oz.  of  tea  per  adult  weekly. 

^  The  amount  of  Carbon,  Hydrogen,  and  Nitrogen. — The  amount  of  carbon  and 
nitrogen  which  is  contained  in  the  above  dietaries,  reckoned  per  adult  weekly,  is  as 
follows : — 

Farm  labourers  obtained  in  England  13*2  ozs.,  in  Wales  and  Anglesea  15*8  ozs., 
in  Scotland  16  ozs.,  and  in  Ireland,  with  the  maize  dietary,  14*1  ozs.,  yielding  an 
average  of  14*8  ozs.  of  carbon.  The  free  hydrogen,  when  reckoned  as  carbon,  makes 
the  following  additions : — England  0*84  oz.,  Wales  and  Anglesea  0*89  oz.,  Scot- 
land 1*09  oz..  and  Ireland  1*17  oz.  Scotland  thus  stands  at  the  head  and  England 
at  the  foot ;  out  a  yet  higher  amount  is  found  in  the  Anglesea  dietaries,  viz.  19*8 
ozs.  of  carbon.  Indoor  operatives  universally  obtained  a  less  amount  of  carbon ; 
even  the  well-fed  cotton  operatives  in  times  of  plenty  obtained  only  13*4  ozs. — a 

Suantity  almost  identical  with  that  of  English  farm  labourers,  but  stocking-weavers 
ad  10*9  ozs.,  shoemakers  10*3  ozs.,  needlewomen  9*4  ozs.,  kid-glovers  9*3  ozs.,  and, 
least  of  all,  silk-weavers  9  ozs.  Hence  the  farm  labourer  occupies  a  much  higher 
position  in  his  dietary  than  has  heretofore  been  assumed,  a  position  also  somewhat 
higher  than  the  standard  quantity  which  I  estimated  to  be  necessary  from  experi- 
ments upon  myself  and  others,  viz.  12*5  ozs.  of  carbon  for  the  hard-working  classes. 
Whilst  the  grand  average  in  farm  labourers  was  nearly  15  ozs.  of  carbon,  that  of 
three  classes  of  indoor  labourers  was  9±  ozs.,  and  the  average  of  the  whole  was  only 
10  ozs.  As  to  nitrogen,  the  farm  labourers  in  England  obtained  daily  242  grs., 
in  Wales  and  Anglesea  290  grs.,  in  Scotland  335  grs.,  and  in  Ireland,  with  the 
maize  dietary,  347  grs.,  yielding  a  grand  total  of  300  grs.  daily.  Anglesea,  again, 
stood  the  highest  of  the  large  divisions  of  the  kingdom,  and  offered  360  pre.  daily. 
There  is  a  marked  contrast  between  these  returns  and  those  of  the  indoor  la- 
bourers, if  we  again  except  the  well-fed  cotton  operatives,  whose  dietary  furnished 
249  grs.  daily — a  quantity  almost  identical  with  that  of  the  English  labourer;  for 
stocking-weavers  obtained  only  188  grs.,  shoemakers  190  grs.,  kid-? lovers  175  grs., 
silk-weavers  164  grs.,  and  needlewomen  135  grs.  Hence,  whilst  the  average  con- 
sumption by  farm  labourers  was  300  ?rs.,  that  by  indoor  labourers  was  less  than 
200  grs.,  and  thus,  contrary  to  general  belief,  the  inhabitants  of  country  districts 
obtain  more  food  than  those  of  towns. 

Such  is  the  statement  of  the  food  obtained  by  different  classes  of  the  community, 
some  doubtless  as  a  whole,  and  others  in  part,  containing  members  which  are  ill- 
fed.  It  must,  however,  be  added  that  a  subdivision  of  the  class  of  farm  labourers, 
viz.  those  living  at  the  farmhouses,  obtain  far  more  food  than  the  above  quantities 
represent,  and  are  doubtless  amongst  the  most  fully-fed  persons  in  the  kingdom. 
The  quantity  of  carbon  and  nitrogen  contained  in  the  food  of  a  labourer  in  York- 
shire was  26£  ozs.  and  570  grrs.  There  were  also  some  labourers  found  who,  living  at 
home,  ate  very  largely,  as  m  Ireland  35  ozs.  of  carbon  and  645  grs.  of  nitrogen,  in 
Scotland  27  ozs.  of  carbon  and  500  grs.  of  nitrogen,  and  in  England  23  ozs.  of  car- 
bon and  430  grs.  of  nitrogen  per  adult  daily.  On  the  other  hand,  some  of  this  class 
in  England  obtained  only  6  J  ozs.  of  carbon  and  125  grs.  of  nitrogen. 

Extremes  yet  wider  apart  are  found  when  both  indoor  and  outdoor  labourers 
are  considered  together.  Thus,  one  needlewoman  ate  less  than  4  ozs.  of  carbon  and 
less  than  100  grs.  of  nitrogen,  and  many  of  that  class  obtained  less  than  5  ozs.  of 
carbon  and  120  grs.  of  nitrogen  daily.  So  wide  apart  are  these  numbers,  that  the 
highest  is  nine  times  greater  in  carbon  and  twelve  times  greater  in  nitrogen  than 
the  least,  and  yet  both  alike  are  the  daily  food  of  an  adult  human  being. 

The  Lancashire  operatives  offer,  however,  the  least  exceptionable  information  as 
to  the  diverse  quantities  of  food  which  the  human  body  can  take  for  lengthened 
periods  and  yet  remain  in  good  health  under  both  conditions.  Thus,  on  the  average 
of  the  whole  inquiries,  they  obtained  13£  ozs.  of  carbon  and  250  grs.  of  nitrogen  daily 
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in  good  times,  whilst  lately  the  quantities  were  reduced  to  9£oes.  and  186  gra. 
Even  the  same  person  ate  at  one  time  20  ozs.  of  carbon  and  378  grs.  of  nitrogen, 
and  at  another  11  ozs,  and  188  grs.,  whilst  another  person  reduced  her  dietary  tram 
14*  ozs.  to  6}  ozs.  of  carbon,  and  from  233  grs.  to  108  grs.  of  nitrogen  daily. 

With  such  facts  as  these,  how  difficult  it  is  to  prove  what  food  is  really  required 
even  by  the  classes  from  which  they  have  been  derived!  We  cannot  assume 
that  35  oss.  of  carbon  are  necessary  for  a  farm  labourer,  when  others  placed  in  very 
similar  circumstances  obtain  only  one-fifth  of  that  quantity ;  neither  are  we  entitled 
to  affirm  that  the  least  quantity  is  sufficient,  seeing  that  such  small  quantities  are 
but  rarely  found.  The  proper  quantity  lies  somewhere  between  the  two,  and  pos- 
sibly where  the  average  is  drawn ;  but  since  men  are  not  fed  on  the  average,  but  as 
individuals,  to  assume  that  is  to  almost  assume  the  whole  argument  When  dif- 
ferent classes  of  persons  are  included  in  the  inquiry,  we  may  be  prepared  from 
general  knowledge  to  find  some  difference  in  their  wants ;  but  can  it  be  assumed 
with  safety,  that  because  some  needlewomen  live  on  4  ozs.  to  6  ozs.  of  carbon 
daily  and  keep  in  moderate  health,  so  small  an  amount  only  is  necessary  t 

The  extent  of  this  abstract  precludes  my  offering  further  observations  upon  the 
dietary  of  the  poor,  but  1  would  add  in  a  line  that  the  children  and  wives  are 
almost  universally  ill-fed ;  that  a  large  proportion  of  the  infant  mortality  and  of 
deaths  from  consumption  before  adult  life  may  be  properly  traced  to  the  tea  and 
sop— the  wretchedly  innutritions  feeding  in  very  early  life ;  that  the  poor  of  our 
day  are  in  danger  of  placing  mere  taste  and  flavour  before  nutrition,  as  m  the  pur- 
chase of  high-priced  bacon,  fresh  butter,  and  of  high-priced  food  in  general;  and 
that  it  is  not  at  all  so  thoroughly  understood  as  it  should  be,  that  a  man's  first  duty 
is  to  provide  sufficient  nourishment  for  his  family,  and,  if  necessary,  to  do  this 
should  limit  them  to  dry  bread,  or  bread  and  dripping,  or  to  the  stirabout  and 
skimmed  milk  and  the  potatoes  and  buttermilk  of  the  Irish  peasantry.  He  should 
be  taught  how  to  place  supply  of  nourishment  first,  and  variety  of  food  and  pleasure 
of  the  palate  second.  It  is  also  to  be  much  regretted  that  so  much  of  his  wages 
are  spent  in  beer  and  cider,  either  voluntarily  or  involuntarily,  and  that  he  has  not 
universally  the  opportunity  of  purchasing  cheap  milk  and  of  growing  an  abundant 
supply  of  potatoes. 

I  will  now  indicate  in  a  few  words,  and  therefore  very  generally,  the  present  state 
of  the  dietary  question  in  a  scientific  point  of  view,  and  in  doing  so  we  shall  find 
this  satisfaction — that  whilst  more  remains  to  be  done  than  has  hitherto  been 
effected,  much  of  the  knowledge  which  has  been  acquired  is  conclusive  in  its 
nature. 

The  chemical  constitution  of  foods  has  been  determined  in  an  exact  manner  and 
on  a  scale  of  great  magnitude  both  in  this  country  and  abroad,  and  although  in 
calculating  the  nutritive  elements  in  foods  it  is  still  desirable  to  quote  the  authority 
on  which  we  rely,  this  is  less  owingr  to  errors  in  the  analyses,  than  to  the  qualities 
of  the  various  samples  which  are  in  actual  use.  Thus  the  composition  of  the  lean 
and  fat  of  meat  is  well  known,  as  is  also  the  proportion  which  these  bear  to  each 
•other  in  the  whole  of  a  well-fed  or  a  moderately-fed  animal ;  but  an  approximation 
to  the  truth  only  can  be  made  when  we  apply  this  knowledge  to  a  particular  joint 
of  meat,  or  to  the  various  joints  which  are  commonly  consumed  by  the  poorer  or 
the  richer  sections  of  the  community  respectively.  So  with  regard  to  other  foods. 
Milk  varies  in  the  amount  of  all  its  constituents  according  to  the  particular  cow  and 
to  the  food  which  is  supplied  to  it,  so  that  one  cow  yields  more  butter  and  another 
more  cheese,  whilst  the  grass  of  the  rich  lowlands  affords  far  richer  milk  than  that 
of  the  hills  and  mountain-sides.  Bacon  varies  according  to  its  degree  of  dryness ; 
butter  according  to  the  quantity  of  salt  and  of  water  which  it  contains,  and  cheese 
according  to  its  quantity  of  fat.  Hence,  whilst  the  analyses  of  foods  under  many 
conditions  have  been  accurately  made,  there  is  and  always  will  be,  in  the  application 
of  this  knowledge  to  the  dietaries  of  individuals,  a  certain  error ;  but  it  is  not  to  an 
amount  which  in  the  least  interferes  with  the  truthful  application  of  this  knowledge 
on  the  large  scale  which  is  needful  in  a  daily  or  weekly  dietary. 

There  is  a  suspicion  that  the  analysis  of  a  few  foods,  as,  for  example,  some 
of  the  very  great  number  of  varieties  of  these,  requires  correction,  and  in  reference 
to  the  odours  of  alcohols  and  of  fragrant  substances  but  little  advance  has  been 
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made.  There  seem  also  to  be  grounds  for  the  belief  that  our  knowledge  of  the 
active  properties  of  tea  and  coffee  is  not  yet  complete.  It  is  singular  that  in  the 
market  the  only  test  applied  by  the  merchant  is  the  flavour,  which  doubtless  mainly 
depends  upon  the  essential  oil  of  the  leaf,  whilst  in  the  laboratory  the  test  is  the 
quantity  of  theine ;  the  former,  viz.  the  aroma,  varies  greatly  in  the  different  speci- 
mens of  tea,  whilst  the  latter  (the  theine)  may  be  as  abundantly  found  in  the  low- 
priced  as  in  the  high-priced  teas.  There  is  an  agreeable  effect  produced  by  tea 
which  the  theine  does  not  account  for,  and  thence  it  is  inferred  that  there  must  be 
some  hidden  quality  in  tea  which  produces  it  j  but  when  we  refer  to  the  poor  man's 
tea,  to  2  0X8.  of  tea  per  week  for  a  family,  used  thrice  a  day,  affording  not  more 
than  half  a  teaspooniul  of  tea  for  the  whole  meal  of  a  family,  it  is  difficult  to  believe 
that  much  more  influence  is  found  in  the  cup  than  that  of  a  pleasant  warm  drink, 
and  one  the  use  of  which  is  universal  and  fashionable. 

The  physiology  of  foods  is  in  a  less  satisfactory  state  than  that  of  their  chemical 
constituents,  and  as  it  is  a  much  more  recondite  question,  the  latter  has  perhaps  too 
exclusively  usurped  its  place  in  determining  the  value  of  foods. 

Thus,  the  husk  of  grains,  even  the  inner  part  which  is  directly  in  association  with 
the  fecula,  contains  a  larger  proportion  of  nitrogenous  matter  than  is  found  in  the 
fecula,  and  thence  it  has  been  inferred — nay,  in  spite  of  every  exposure  of  the  fallacy, 
it  is  still  maintained  by  those  interested  in  bread  companies,  that  the  meal  derived 
from  the  whole  grain  is  more  nutritious  than  that  obtained  from  the  fecula  alone. 
In  periods  of  famine  the  bark  of  trees  has  been  selected  for  food,  because  it  contains 
a  certain  amount  of  starchy  matter,  and  the  wood  of  plants,  when  sawn  into  a  fine 
powder,  has  been  mixed  with  other  substances  and  eaten  as  food ;  but  because  the 
sawdust  is  rich  in  nitrogen,  as  rich  as  is  the  husk  of  seeds,  would  it  not  be  repug- 
nant to  common  sense  to  affirm  that  it  is  not  only  a  good  food,  but  that  wheaten 
flour  would  be  a  better  food  with  a  portion  of  sawdust  added  to  it  P  Yet  such  is 
precisely  the  state  of  the  question  with  regard  to  the  bran  or  the  husk  of  grain ;  it  is 
indigestible  in  the  human  stomach,  and  when  eaten  as  food,  all  the  indigestible  oart 
remains  unused,  ahd  in  passing  through  the  bowel  acts  as  an  irritant  and  laxative. 
Hence  the  digestibility  of  various  foods  is  a  prime  element  in  the  calculation  of 
the  nutritive  values  of  foods.  This  quality  varies  somewhat  according  to  the  indi- 
vidual, so  that  foods  which  are  useful  to  one  are  injurious  to  another.  Moreover, 
our  knowledge  of  the  degree  of  digestibility  of  any  food  is  a  matter  rather  of  infer- 
ence than  of  fact ;  still,  when  foods  are  mixed  as  in  ordinary  diet,  the  amount  of 
unused  matter  in  the  daily  supply  has  been  ascertained  with  an  approach  to  truth, 
and  suffices  for  comparison  when  changes  of  mixed  foods  are  made.  The  extension 
of  this  knowledge  is  of  the  highest  importance  in  physiology,  and  particularly  in 
reference  to  those  who  are  fed  at  the  public  expense,  and  whom  it  is  a  public  auty 
to  feed  sufficiently  at  the  smallest  cost.  The  problem  is  one  very  easy  of  solution 
under  proper  conditions,  and  consists  simply  in  determining,  under  certain  typical 
conditions,  what  proportion  of  a  given  food  leaves  the  body  unused.  The  method 
is  accurate,  and  not  aifficult  of  application,  and  of  all  conditions  in  which  it  could 
be  used,  that  of  human  life  is  probably  the  best,  since  typical  men  could  be  selected, 
and  every  other  condition,  except  that  under  inquiry  and  the  effect  of  season,  could 
be  kept  uniform  from  day  to  day.  I  am  very  desirous  to  impress  this  part  of  the 
subject  upon  the  public  mind,  for  in  no  other  way  can  the  information  which  is  so 
essential  to  the  public  weal  be  acquired.  Had  the  recommendation  of  Lord  Car- 
narvon's Committee  of  the  House  of  Lords  been  adopted  by  the  Government,  and 
a  suitable  Commission  been  issued,  the  whole  question  of  the  digestibility  of  foods 
might  have  been  set  at  rest  in  the  course  of  two  years. 

As  to  the  chemical  constitution  of  foods,  there  are  certain  leading  facts  relating 
to  this  subject  which  have  been  under  constant  inquiry  for  some  years  past  through- 
out Europe  and  America,  and  much  information  has  been  gained.  These  refer  to 
the  transformations  of  foods,  and  to  the  outlets  by  which  they  finally  leave  the 
body.  Thus  the  experiments  of  the  late  Dr.  Dundas  Thompson,  Messrs.  Lawes 
and  Gilbert,  myself,  and  others,  have,  I  think,  proved  that,  whilst  nitrogenous  foods 
supply  the  nitrogenous  tissues,  and  ultimately  leave  the  body  chiefly  as  urea,  they 
have  the  further  quality  of  stimulating  all  vital  actions,  and  thereby  of  increasing 
the  transformation  of  other  and  carbonaceous  foods.    The  transformation  of  the 
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vegetable  acids,  and  of  starch  and  sugar,  and  the  deportment  of  fat  whilst  in  the 
body,  and  its  final  transformation,  seem  to  be  well  established ;  but  it  yet  remains 
to  show  why  so  many  substances,  as  fat,  starch,  and  sugar,  haying  an  analogous 
composition,  should  be  found  so  universally  in  the  foods  provided  for  man,  and 
why  he  seems  to  need  a  portion  of  each  of  them.  The  fact  also  that  certain  sub- 
stances leave  the  body  without  having  experienced  any  change  whilst  passing 
through  it,  is  established,  as,  for  example,  odours  of  almost  every  kind,  and,  so  far 
as  our  knowledge  now  extends,  we  may  add  alcohol  also.  I  do  not  say  "  alcohols," 
since  that  class  embraces  many  fluids  differing  much  from  each  other,  and  all  except 
alcohol  itself  containing-  elements  which  do  undergo  the  process  of  transfornuUion ; 
but  I  refer  only  to  alcohol,  whether  taken  alone,  or  with  colouring  and  flavouring 
matters  in  spirits,  or  with  these  and  certain  nutritive  substances  in  all  spirits. 
There  can  be  no  doubt  that  alcohol,  as  alcohol,  leaves  the  body  by  every  outlet  for 
many  hours  after  it  has  been  taken,  and  for  a  period  of  at  least  thirty-six  hours  may  be 
found  in  the  tissues  of  the  body,  and,  so  far,  is  conclusive  proof  that  alcohol  passes 
through  the  body  unchanged.  The  defect  in  the  proof  is,  that  in  no  case  has  the 
whole  of  the  alcohol  which  was  taken  been  collected  from  the  excretions,  and 
therefore  some  may  have  been  transformed ;  and  the  only  answer  to  this  assumption 
is,  that  it  is  and  will  be  impossible  to  collect  all  the  products  of  excretion  for  so 
long  a  period  as  the  alcohol  has  been  found  in  the  body,  and  that  as  some  alcohol 
is  proved  to  leave  the  body  by  every  outlet  for  the  longest  period  during  which  an 
experiment  can  be  made,  and  after  this  is  found  m  the  tissues  of  the  body 
unchanged,  it  is  highly  probable  that  the  whole  does  pass  out  unchanged. 

It  is  no  objection  to  this  statement  to  affirm  that  alcohol  is  an  active  agent 
in  the  body,  for  a  substance  may  act  physically  as  well  as  chemically,  and  it  does 
not  follow  that  it  must  change  its  composition  in  order  to  act.  The  action  of 
alcohol  over  the  heart,  the  skin,  the  brain,  and  other  organs  is  fully  admitted ;  but 
this  fact  simply  lies  parallel  with  the  other,  viz.  that  it  is  taken  into  the  body  as 
alcohol,  and  leaves  it  as  alcohol. 

The  digestibility  and  assimilability  of  foods  must  be  regarded  in  three  aspects : 
1st,  the  land  of  food  under  inquiry,  or  its  absolute  digestibility ;  2nd,  the  quantity 
of  a  given  food  which  is  digested ;  and  3rd,  the  conditions  under  which  the  food  is 
acting.  In  reference  to  the  quantity  of  food  which  can  be  assimilated,  I  cite  the 
instance  of  cheese ;  for  my  own  experiments  have  shown  that  beyond  a  very  limited 
amount,  the  nitrogenous  elements  of  cheese  do  not  reappear  as  urea — that  is  to  say, 
whatever  may  be  the  quantity  of  cheese  eaten,  only  a  very  limited  amount  of  it  is 
digest©  1  and  assimilated.  This  is  important  in  the  case  of  persons  who,  not 
accustomed  to  the  use  of  cheese,  are  compelled  to  make  a  large  part  of  their  meal 
of  it,  as  in  prisons  where,  by  the  recent  alterations,  8  to  4  ozs.  of  cheese  with  bread 
constitutes  the  whole  of  the  Sunday's  dinner.  If  only  a  small  portion  of  the  cheese 
be  digested,  there  will  be  a  serious  waste  of  food  and  also  a  deficiency  in  the  nutri- 
tive value  of  the  dinner ;  and  if,  as  doubtless  was  the  case,  the  Committee  regarded 
the  cheese  as  equivalent  to  a  proportion  of  meat,  they  have  greatly  erred.  It  is  one 
thing  to  add  a  piece  of  cheese,  which  may  only  in  part  be  digested,  to  a  good  meal 
(and  it  will  be  noticed  that  wherever  meat  can  be  obtained,  it  is  eaten  first  and  the 
cheese  supplements  it),  and  quite  another  to  make  cheese  a  prime  constituent  of  the 
meal.  It  has  been  already  shown  that  there  are  certain  poor  districts  in  the  kingdom, 
as  South  Wales,  Wilts,  Dorset,  and  Cornwall,  where  a  very  large  quantity  of  a 
very  lpw-priced  cheese  is  eaten  largely — in  quantities  which,  measured  by  their 
nutritive  elements,  might  well  supplant  meat ;  yet  the  people  eat  it,  not  because 
they  prefer  it  to  meat,  and  are  themselves  the  worst  fed  of  the  whole  agricultural 
country.  This  is  not  in  favour  of  the  digestibility  of  cheese,  and  yet  it  is  under 
the  advantage  that  the  persons  eating  the  cheese  have  from  their  childhood  been 
accustomed  to  its  use.  The  same  argument  might  be  used  in  reference  to  fat,  for 
it  is  nroved  by  the  excretions  that  the  quantity  of  fat  which  can  be  digested  at  a 
time  is  very  limited ;  but  I  shall  not  pursue  this  argument  further. 

The  effect  of  the  conditions  under  which  foods  are  digested  and  required  is  now 
much  better  known  than  heretofore.  The  views  of  Liebig  as  to  the  influence  of 
climate  now  reauire  much  modification ;  for  the  abstract  of  the  Report  on  the 
dietaries  of  India,  which  I  prepared  the  last  year,  and  which  is  now  published  in 
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the  Transactions  for  1863,  shows  that  the  absence  of  meat  and  fat  from  the  Indian 
dietaries  is  far  less  the  effect  of  the  climate  than  of  poverty,  and  that,  with  the 
exception  of  the  high  castes,  as  Brahmins  and  others,  who  reject  meat  from 
religious  scnrples,  flesh  of  almost  every  kind  is  eaten  throughout  that  vast  empire 
when  it  can  oe  obtained.  The  rivers  are  scoured  for  fish  so  small  and  insignifi- 
cant as  would  be  rejected  by  our  poor,  and  is  eaten  both  in  its  fresh  and  putrid 
state.  Beasts  of  prey,  carrion  birds,  nay,  even  snakes,  and  the  most  repulsive 
kind  of  flesh,  are  eagerly  sought  for  by  the  low-caste  Mahomedans  and  eaten, 
whether  it  has  died  a  natural  death  or  otherwise ;  nav,  in  Burmah  the  inhabitants 
refuse  to  take  life,  but  the  animal  having  died,  its  flesh  is  eagerly  eaten.  More- 
over, the  quantity  is  as  large  as  the  supply  will  afford,  without  any  reference  to 
theories  as  to  the  requirements  of  climate.  Similar  information  has  been  afforded 
by  Dr.  Livingstone  in  the  hot  climates  in  which  he  has  travelled,  but  there  the 
mania  for  flesh-eating  was  far  greater  than  anything  shown  m  the  Indian 
Reports.  So,  on  the  other  hand,  the  Reports  of  Br.  Kane  and  other  Arctic 
travellers  have  abundantly  proved  that  the  absence  of.  vegetables  in  the  food  of 
the  Laplanders  is  because  such  food  is  not  obtainable,  for  they  enjoyed  the  white 
bread  of  the  travellers ;  and  the  exclusive  use  of  flesh  and  fat  is  not  only  because 
it  is  appropriate  to  the  climate,  but  because  it  alone  can  be  procured*.  In  the 
northern  and  less  rigorous  climate  of  Sweden  the  peasantry  take  mixed  food  very 
similar  to  that  of  the  people  of  our  own  country. 

The  effect  of  exertion  over  the  transformation  of  food  is  now  well  and  precisely 
established,  and  our  knowledge  differs  somewhat  from  that  of  an  earlier  period. 
Thus,  because  the  muscles  are  used  in  making  exertion,  and  they  are  composed  of 
nitrogenous  tissues,  it  was  affirmed,  with  a  great  show  of  truth,  that  the  excretion  of 
nitrogen  in  the  form  of  urea  must  thus  be  increased  j  but  it  has  been  proved  that  the 
excretion  of  carbonic  acid  by  the  lungs  is  the  measure  of  the  exertion  (for  you 
cannot  move  your  finger  repeatedly  without  increasing  the  quantity  of  carbonic  acid 
evolved),  whilst  the  urea  is  not  at  all  or  only  slightly  increased  with  the  most 
severe  exertion.  The  former  has  been  most  minutely  proved  by  my  own  experiments, 
and  the  latter  has  been  established  not  only  by  myself,  but  by  Bischoff  and  Val  on 
the  Continent ;  for,  singularly,  whilst  I  was  proving  this  by  experiments  on  prisoners 
at  the  tread- wheel,  they  proved  it  by  a  dog  working  a  spit- wheel  until  exhausted — 
both  similar  and  most  severe  kinds  of  exertion.  The  explanation  of  this  latter  fact 
was  given  by  me  in  the  '  Philosophical  Transactions '  for  1861,  viz.  that  urea  is  a 
mixed  product  of  food  and  tissue,  and  if  muscles  during  action  throw  off  a  larger 
quantity  of  nitrogenous  material  than  occurs  at  rest,  they  must  absorb  and  appro- 
priate an  equally  large  quantity  of  nitrogenous  food,  or  they  would  diminish  in 
size  and  weight,  and  nonce  the  total  excretion  of  the  mixed  product,  viz.  of  urea, 
will  be  the  same.  __ ^____ 

On  the  Alimentary  Character  of  Nitrogen  One.    By  Francis  Babhax  • 

On  the  Physiological  Aspect  of  the  Sewerage  Question.  By  J.  Hughes 
Bennett,  M.D.,  F.R.S.R,  Professor  of  the  Institutes  of  Medicine  in  the 
University  of  Edinburgh,  $c. 

In  recent  times  it  has  been  maintained  that  the  gases  originating  from  decom- 
posing animal  and  vegetable  matters,  bad  drains,  overcrowding,  &c,  are  not  only 
injurious  to  health,  from  the  deterioration  of  atmospheric  air,  but  that  they  are 
the  especial  causes  of  certain  specific  fevers.  It  has  also  been  supposed  that  bad 
smells,  especially  the  smell  of  faecal  matters  or  of  drains,  are  the  evidence  of  the 
existence  of  these  specific  morbific  causes.  Sanitarians  and  municipal  authorities 
have  succeeded  in  exciting  at  the  present  time  a  public  furore  on  this  subject  and 
a  result  which,  for  extravagance  and  uselessness,  can  only  be  compared  with  the 
railway  mania  which  existed  some  years  ago.  Gigantic  works  are  being  constructed, 
having  for  their  object,  not  the  utilization  of  human  excreta,  but  channels  by 
which  they  may  be  effectually  wasted.  Millions  of  pounds  are  thrown  away  in 
conveying  that  matter,  so  necessary  for  the  land  and  for  agricultural  purposes,  into 
our  rivers  and  seas,  under  the  idea  that  the  smells  and  emanations  arising  from  it 
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are  the  source  of  pestilence,  and  that  it  should  be  removed  at  any  coat  The 
following  considerations  may  perhaps  serve  to  correct  erroneous  views  on  thk 
subject : — 

1.  Atmospheric  Air9  strongkf  impregnated  with  Odour  of  various  kinds,  it  net 
necessarily  injurious  to  Health.— -This  is  shown,  1st,  in  various  parts  of  the  world 
where  odorous  flowers  are  largely  cultivated  for  the  manufacture  of  perfumes. 
Strangers,  indeed,  often  oomplain  of  headaches  in  such  districts,  but  anything  like 
epidemic  diseases  are  unknown.  2.  At  Paris  there  is  an  establishment  at  Mont- 
faucon  for  converting  ordure  into  a  dry  mass  by  simple  evaporation.  It  is  then 
called  poudrettet  and  sold  for  agricultural  purposes.  The  smell  to  visitors  is  at 
first  almost  intolerable;  but  the  inhabitants  of  the  neighbourhood  are  uncon- 
scious of  it,  and  it  occasions  no  disease.  3.  The  state  of  the  Thames,  in  1868, 
was  loudly  complained  of  in  consequence  of  its  putrid  odour;  but  no  disease  was 
caused  by  it.  4.  The  Craigintinnv  meadows,  near  Edinburgh,  have  for  200  years 
been  rendered  fertile  by  causing  the  drainage  of  the  city  to  flow  over  them.  The 
odour  is  often  very  bad,  but  they  occasion  no  unheal thiness.  6.  The  drains  in 
Naples  run  down  to  the  sea,  having  large  slits  in  them  opening  into  the  streets ; 
ana  the  beautiful  bay  is  rendered  foul,  close  to  the  shore,  with  the  drainage  of  the 
city.  This,  combined  with  the  sulphuretted  hydrogen  given  off  from  the  volcanic 
soil,  renders  the  atmosphere  so  unpleasant,  that  the  rents  of  the  dwellings,  unlike 
what  exists  in  other  cities,  augment  as  the  apartments  ascend  in  the  stair.  The 
latrines  in  the  public  hospitals  also  exhale  the  most  foetid  ammoniacal  gases.  Not- 
withstanding, neither  in  the  city  nor  in  the  hospitals  is  fever,  and  especially 
typhoid  fever,  so  common  as  in  other  cities  of  the  same  size.  6.  Drs.  Livingstone 
and  Kirk  informed  me,  that  in  Africa  the  smell  of  the  mangrove-swamps  was 
often  intolerable^  but  never  productive  of  disease. 

2.  Atmospheric  Air,  productive  of  the  most  dangerous  Epidemics,  may  be  quite 
Inodorous. — This  has  been  proved  m  various  parts  of  the  world,  as  in  the  marshes 
of  Essex  and  Lincolnshire,  the  low  grounds  of  Holland,  the  Campagna  of  Rome, 
the  Delta  of  the  Ganges,  the  swamps  of  Louisiania,  the  Guinea  coast,  Jamaica, 
and  many  other  places.  It  has  never  been  known  that  those  who  catch  inter- 
mittent, remittent,  or  continued  fevers,  on  visiting  such  localities,  have  connected 
the  morbific  causes  with  peculiar  smells.    It  follows  that — 

8.  There  is  no  necessary  Connexion  between  Smells  and  deleterious  Gases. — Some 
of  these  have  smells,  such  as  sulphuretted  hydrogen,  whilst  others  are  inodorous, 
such  as  carbonic -acid  gas.  Now  it  is  to  be  observed,  that  what  makes  these  and 
other  gases  injurious  is  their  being  so  concentrated  as  to  exclude  atmospheric  air, 
or  their  being  pent  up  in  confined  places,  from  which  they  escape  in  injurious 
quantity.  Hence  why  workmen  going  down  into  pits  expire,  for  tue  same  reason 
that  dogs  do  in  the  Grotto  del  Cano.  It  has  been  asserted,  however,  that  smells, 
though  not  injurious  in  themselves,  give  indications  of  danger.  One  chemist  has 
maintained  that  during  putrefaction  the  smell  was  given  off  first,  and  the  noxious 
vapour  afterwards,  whilst  another  declared  that  the  smell  was  riven  off  last,  and 
was  the  proof  that  all  danger  had  ceased.  The  first  likened  smell  to  the  tail  of  the 
lion,  which,  when  seen,  gave  evidence  that  the  claws  and  teeth  were  not  far  off; 
while  the  second,  continuing  the  simile,  declared  that  a  sight  of  the  tail  was  the 
best  evidence  that  danger  was  departing.  I  do  not  believe  that  smells,  as  smells, 
are  injurious  to  health,  nor  are  they  a  nuisance  to  those  who  live  among  them ; 
yet  one  of  the  great  difficulties  in  making  the  sewerage  of  towns  useful  in  agricul- 
ture has  arisen  from  exaggerated  notions  as  to  the  danger  of  smells,  and  the 
necessity  of  deodorization. 

4.  Fresh  Setcerage  entering  into  running  Streams  is  not  danoerous  to  Health.— 
This  is  shown,  1st,  by  the  state  of  the  Thames  in  1868 ;  2nd,  bv  the  condition 
of  the  water  of  Leith,  which  has  been  proved  by  the  statistics  of  Dr.  Littlejohn, 
officer  of  health  for  the  city  of  Edinburgh,  to  be  a  more  healthy  district  than  others 
in  proportion  to  its  population,  and  by  Dr.  Miller  to  be  equal,  in  point  of  health 
ana  as  retards  death-rates,  to  the  best  parts  of  the  town ;  3rd,  it  is  not  destructive 
to  the  fish,  for,  according  to  Dr.  Elliot  of  Carlisle,  the  salmon  have  increased  in 
size  and  weight  since  the  drainage  of  that  city  was  conducted  into  the  Eden, 
while  it  is  shrewdly  suspected  that  the  famed  whitebait  of  Greenwich  and  Black* 
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wall  actually  owe  their  existence  to  the  peculiar  condition  of  the  neighbouring 
Thames. 

5.  Typhoid  or  other  Fevers  cannot  be  proved  to  originate  from  Focal  Fermenta- 
tion or  Emanation*. — It  is  true  that  Dr.  Murchison  has  collected  numerous  cases 
where  the  exposure  to  such  emanations  has  been  coincident  with  the  outbreak  of 
fever;  but  numerous  striking  exceptions  exist  which  are  opposed  to  his  conclu- 
sions. In  Edinburgh,  typhoid  feyer  has  increased  as  the  drainage  of  the  town  has 
extended  and  been  unproved — a  result  which  has  been  attributed  to  an  imperfect 
water-supply,  rendering  the  water-closets  the  means  of  diffusing  fecal  emanations 
through  the  interior  of  the  houses.  If  such  were  the  case,  fever  should  increase 
largely  in  autumn,  when  the  supply  of  water  is  scarce,  whereas  it  is  always  most 
prevalent  in  winter,  when  the  water  is  abundant  formerly  also  typhoid  fever 
was  as  unknown  among  those  who  had  water-closets  as  those  who  had  not.  Fur- 
ther, it  should  be  remembered  that  the  men  who  are  employed  almost  constantly 
in  the  great  London  drains,  though  so  much  exposed  to  their  emanations,  are  not 
particularly  liable  to  fever.  < 

6.  Epidemic  fever,  and  especially  typhoid  fever,  must  originate  m  other  causes, 
amongst  which,  besides  contagion  and  infection,  may  be  cited  starvation,  improper 
quality  of  food,  bad  water — especially  from  springs  arising  in  the  neighbourhood 
of  cesspools  or  churchyards— overcrowding,  bad  ventilation,  and  the  numerous 
ills  arising  from  poverty  and  dissipation.  Some,  like  Dr.  W.  Budd,  of  Bristol, 
place  the  cause  in  a  specific  virus,  always  emanating  from  the  body,  which  may 
oe  conveyed  by,  but  never  originates  in,  drains.  For  my  own  part,  I  believe  we 
have  yet  to  discover  the  cause  producing  essential  fevers.  But  while  there  are  so 
many  sources  of  fallacy,  we  cannot  be  too  cautious  in  accepting  plausible  explana- 
tions, or  in  acting  upon  them  in  our  efforts  to  improve  the  drainage  of  towns. 

Description  of  M.  Marey's  New  Sphygmograph. 
By  J.  Hughes  Beotett,  M.D.,  F.R.S.E. 

The  instrument  is  placed  on  the  wrist,  held  by  a  light  clip,  the  spring  acted  upon 
resting  on  the  artery.  A  slip  of  white  paper  mounted  on  a  steel  plate  is  placed 
horizontally  in  the  fine  of  the  vessel,  and  is  moved  onwards  by  clocK-work.  The 
paper  is  brought  into  communication  with  a  pen  connected  with  the  spring  on  the 
pulse,  and  the  pulsations  are  marked  upon  the  paper  in  wavy  lines. 

Observations  on  the  Measurements  of  the  Head  and  Weight  of  the  Brain  in 
696  cases  of  Insanity.     By  R.  Boyd,  M.D. 


On  the  Lymphatics  in  the  Liver  of  Man  and  the  Pig. 
By  Dr.  L.  T.  A.  Carteb. 
The  author  explained  and  illustrated  by  drawings  the  extent  of  penetration  of 
various  injecting  preparations.  From  these  preparations  he  concluded  that  the 
blood-vessels  and  lymphatics  are  in  direct  communication  with  each  other.  He 
also  described  a  peculiar  relation  of  the  branches  of  the  hepatic  artery  to  the 
lymphatics.  

On  Food  as  a  Source  of  Entozoa.     By  T.  Spekcbr  Cobbold,  M.D.,  F.B.S. 

This  subject  was  brought  before  the  Association  in  three  papers,  treating,  seve- 
rally, of  meat,  fruit  and  vegetables,  and  drink,  all  of  which  materials  were  stated 
to  be  more  or  less  liable  to  harbour  parasites  of  some  kind  or  other.  The  author 
dwelt  upon  the  Tee/tut;  in  their  mature  state,  and  spoke  of  their  introduction  into 
the  body  in  a  larval  condition.  There  was  no  doubt  that  entozoa  were  intro- 
duced with  vegetable  food.  Small  mollusks  harboured  larval  parasites  in  prodigious 
quantities;  and  they  were  the  source  of  one  or  more  of  the  parasites  that  occa- 
sionally ^invaded  the  human  form.  These  entozoa  might  be  swallowed  from  water- 
drinking  ;  but  they  were  more  likely  to  be  taken  from  water-cresses,  or  other 
vegetables  of  the  land.  It  was  necessary,  with  all  vegetables,  that  the  greatest 
cleanliness  should  be  observed  in  preparing  them  for  the  table.    A  small  species 
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of  fluke-worm,  discovered  in  Egypt,  had  been  brought  to  this  country;  and  if  it 
became  acclimatized,  it  would  be  difficult  of  extermination.  Eggs  and  living 
specimens  had  been  found  in  this  country,  both  in  men  and  monkeys,  but  only  to 
a  very  small  extent.  He  was  the  first  to  discover  it  in  the  monkey.  As  to  the 
little  thread-worm,  he  had  never  been  able  to  rear  it  in  apples  and  pears ;  and 
there  was  no  evidence  to  show  that  any  species  of  entozoa  was  derivable  from 
fruit.  It  was  not  likely  that  fruit  was  ever  an  intermediate  habitation  for  any  of 
the  parasites  which  ordinarily  occupied  the  human  body.  A  great  many  evils  in 
chilaren  were  charged  to  eating  unripe  fruit ;  but,  as  far  as  entozoa  were  con- 
cerned, that  fear  was  entirely  groundless.  With  regard  to  celery,  cabbages,  and 
all  the  ordinary  market-garden  vegetables,  he  might  say  that  all  decomposing 
animal  and  vegetable  matter  sustained  entozoa ;  and  the  more  filthy  the  water  or 
liquid  manure  employed  to  secure  the  fertility  of  the  garden,  the  more  likely  were 
entozoa  to  be  supplied  with  the  vegetables  grown  upon  the  land.  The  most  care- 
ful washing  was  therefore  desirable.  Parasitic  larvae  might  be  found  in  water  that 
►  was,  to  all  appearance,  perfectly  pure  5  but,  speaking  generally,  spring-water  was 
perfectly  innocuous.  The  same  thing  could  not  be  said  of  water  stored  in  large 
tanks  in  hot  climates.  The  people  of  these  islands  suffered  from  entozoa,  which 
must  be  introduced  by  drink  in  some  form  or  other.  The  presence  or  absence  of 
the  larvae  of  human  entozoa  in  water  was  dependent  upon  tne  place  from  whence 
the  supply  came,  and  upon  the  condition  of  the  water.  The  pork  measle  might 
be  readily  communicated  to  human  beings  in  this  way,  and  it  was  apt  to  ensconce 
itself  in  the  brain,  causing  death,  which  tne  Registrar-General  invariably  set  down 
to  cerebral  disease.  The  way  in  which  it  reached  the  brain  was  from  the  coats  of 
the  stomach,  through  the  circulating  medium.  There  was  one  kind  inhabiting 
dogs,  which  was  often  communicated  to  the  human  being.  One-sixth  of  all  per- 
sons who  died  in  Iceland  perished  from  a  little  creature  so  small  that,  in  its  adult 
state,  it  could  scarcely  be  seen.  If  neither  dog  nor  wolf  existed,  we  should  get  rid 
of  these  species  altogether.  No  one  need  drink  water  impregnated  with  these 
entozoa.  Water  to  which  dogs  had  no  access  could  not  contain  them ;  neither 
were  they  likely  to  be  found  in  spring  or  well  water.  Open  waters  into  which  the 
carcases  of  dogs  were  occasionally  thrown  would  probably  contain  them,  and  the 
eggs  might  be  carried  to  food  washed  in  such  water.  The  danger  would  be  got 
rid  of  if  the  water  was  always  carefully  boiled,  filtered,  or  distilled;  but  a  filter, 
to  be  effectual,  ought  not  to  pass  anything  larger  than  one-thousandth  of  an  inch. 
Sand  and  charcoal  filters  were  of  very  little  use.  Paper  filters  should  be  em- 
ployed. All  entozoa  not  preserved  for  scientific  experiments  should  be  destroyed 
by  fire,  and  under  no  circumstances  should  they  be  thrown  aside  as  harmless 
refuse ;  and  he  would  press  upon  butchers,  knackers,  and  others  not  to  throw 
doubtful  offal  to  dogs.  Then  as  to  beer,  porter,  &c.  All  he  need  say  with  regard 
to  these  fermented  drinks  was  that  he  believed  them  perfectly  harmless.  Even 
though  impure  waters  should  have  been  employed,  the  boiling  of  the  wort  would 
be  alone  sufficient  to  destroy  any  number  or  parasites.  Unfortunately,  we  cannot 
be  perfectly  certain  about  unfermented  drinks,  such  as  ginger  beer,  lemonade,  and 
the  like.  All  must  depend  upon  the  source  and  the  supply  of  water.  They  might, 
however,  conclude  that  the  manufacturer  got  his  supply  from  the  purest  source 
open  to  him,  and  that,  therefore,  we  need  be  under  little  or  no  apprehension.  In 
regard  to  wines,  the  same  remarks  were  applicable.  Alcohol,  added  to  water,  was 
sufficient  to  destroy  the  parasitical  eggs ;  out  he  questioned  whether  the  amount 
of  spirit  in  our  home-made  wines  was  sufficient  for  the  purpose. 

Values  in  the  Abdominal  Veins.  By  Edwards  Crisp,  M.D. 
Up  to  1852;  the  author  said,  all  physiologists  had  denied  the  presence  of  valves 
in  the  abdominal  veins,  when  he  discovered  them  in  the  Giraffe ;  since  this  period 
he  had  found  them  in  the  splenic,  mesenteric,  and  renal  veins  of  many  animals. 
So  numerous  were  they  in  some  mammals,  that  the  left  renal  vein  of  the  Nylghau 
(8.  picta\  which  was  exhibited,  contained  ten  valves,  two  single  and  four  pairs. 
It  was  thought  by  the  author  that  the  presence  of  these  valves  m  the  splenic  and 
gastric  veins  had  an  important  bearing  upon  the  origin  of  splenic  apoplexy.  The 
author  named  fifty-five  animals  in  which  he  had  discovered  valves  in  the  abdo- 
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minal  veins.  These  included  two  of  the  Carnaria,  one  Marsupial,  fourteen  Pachy- 
derms, sixteen  Antelopes,  eight  Deer,  and  fourteen  other  ruminants,  including  the 
Alpaca  (Auchenia)  and  Guanaco  (C.  Uamd). 

On  the  Size  of  the  Blood-corpuscle  in  relation  to  the  Size  of  the  Animal,  its 
Swiftness  and  Powers  of  Endurance.  By  Edwards  Crisp,  M.D. 
The  object  of  the  author  of  this  paper  was  to  show  that  the  opinion  generally 
entertained  that  the  largest  animals  in  the  same  family  had  always  the  largest  blood- 
disks  was  often  erroneous.  Among  the  Qmdrumana  there  were  many  exceptions 
to  this  supposed  law,  as  also  in  the  Cheiroptera.  In  the  Carnaria,  a  natural 
family,  the  common  Cat  (F.  doinestica)  had  as  large  a  corpuscle  as  that  of  the 
Lion  (F.  leo).  In  the  rodents,  the  little  Harvest-mouse  (M.  messorius)  had  as 
large  a  corpuscle  as  that  of  the  common  Rat  (M.  decumanus) ;  and  it  was  remark- 
able that  tne  animals  with  the  largest  blood-corpuscles  might  be  called  aberrant, 
as  the  Elephant  (JE.  indicus)^  Capybara  (27*.  capybara),  and  Great  Ant-eater 
(M.jubata).  Among  birds,  as  m  the  ducks  and  geese,  there  were  many  exceptions 
to  this  rule ;  and  the  reptiles  and  fishes  were  more  prolific  in  examples.  As  regards 
the  small  size  of  the  blood-corpuscle  in  relation  to  nigher  amount  of  organization, 
swiftness,  and  powers  of  endurance  of  the  animals,  tne  blood-disks  of  the  Chim- 
panzee, Orang,  many  of  the  smaller  monkeys,  race-horse,  cart-horse,  greyhound, 
pug-dog,  hare,  rabbit,  goat,  otter,  fox,  sheep,  hog,  rapacious  birds,  sharks,  and 
others  were  adduced  to  disprove  this  theory.  These  inferences  were  exemplified 
by  a  diagram  of  the  blood-corpuscle  of  180  different  species  of  animals,  drawn  to 
scale.  

On  the  Temperature  of  the  Sexes.    By  John  Davy,  M.D.,  F.R.S.  L.  $  E. 

Mr.  Lewes,  in  his  excellent  work  on  the  scientific  writings  of  Aristotle,  when 
commenting  on  the  dictum  of  that  philosopher,  that  man  has  more  warmth  than 
woman,  expresses  a  contrary  opinion  as  established  by  modern  investigations. 

The  author,  from  his  own  observations,  supports  the  statement  of  Aristotle, 
having,  in  a  large  number  of  instances,  in  which  comparative  trials  were  made  with 
much  carej  found  the  temperature  of  woman  a  little  lower  than  that  of  man. 

A  prion,  he  thinks  this  might  be  expected,  inasmuch  as  it  is  an  established  fact 
that  man,  on  an  average,  consumes  more  oxygen  in  respiration  than  woman.  And 
his  observations  on  the  temperature  of  other  animals,  so  far  as  they  extend,  have 
been  confirmatory.  As  a  special  example,  he  compares  the  temperature  of  the 
male  and  female  of  the  common  fowl.  Under  similar  circumstances  he  has  found 
that  of  the  former  a  little  higher  than  that  of  the  latter,  the  maximum  of  the  one 
having  reached  108°*5,  the  maximum  of  the  other  108°. 

Some  Observations  on  the  Horse-chestnut  (jEsculus  hippocastaneum). 
By  John  Davy,  M.D.,  F.K.S.  L.  $  E. 

In  this  paper  the  author  gives  an  account  of  some  experiments  made  by  him  on 
the  nut,  the  leaves,  and  the  bark  of  this  tree.  The  nut  ne  found  composed  chiefly 
of  starch,  cellulose,  and  casein,  with  a  little  oil  and  mucilage.  In  the  shell  of  the 
nut,  in  the  leaves,  and  in  the  bark  he  detected  tannin  and  colouring-matter. 

He  concludes  with  pointing  out  some  of  the  uses  of  the  several  parts,  how  the 
nut  is  a  nourishing  food,  especially  for  sheep,  as  proved  by  experience  in  Switzer- 
land, and  is  likely  to  be  so  for  pigs,  which  show  no  aversion  to  it ;  and  further, 
how  the  leaves  and  shell  of  the  nut  and  the  bark  are  applicable  to  dyeing  and 
tanning  and  the  making  of  ink.  The  colour  they  impart  is  a  good  brown  or 
yellow ;  and  when  fixed  by  alum  as  a  mordant,  it  bears  washing  in  the  instance  of 
cotton  and  silk.  In  France  another  use  is  made  of  the  nut :  crushed  by  grinding 
to  the  state  of  a  fine  powder  and  mixed  with  water,  it  forms  an  emulsion,  which  is 
employed  in  the  manufacture  of  silk,  woollen,  and  linen  fabrics ;  and  the  refuse,  it 
is  represented,  mixed  with  an  equal  portion  of  pollard,  proves  a  nutritive  food  for 
poultry.    It  has  been  used  also  in  Paris  mixed  with  flour  in  the  making  of  bread. 
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On  CeU  Theories.    By  J.  T.  Dickboh. 

The  author  adverted  to  the  recent  progress  in  the  synthesis  of  organic  materials, 
and  remarked  that  some  physiologists  had  endeavoured  to  show  that  it  was  as  easy 
to  form  cells  out  of  unorganized  matter  as  to  make  organic  substances ;  but,  from 
the  absence  of  the  life-element,  he  compared  such  manufactures  merely  to  models, 

On  the  Use  of  MiUc  and  Scotch  Barley  as  an  Article  of  Diet. 
By  George  Freak. 
The  author  suggested  that  a  larger  supply  of  milk  might  be  obtained.  It  is  not 
generally  known  tnat  the  Government  have  a  convict  establishment  at  Dartmoor, 
m  Devonshire.  The  convicts  have  been  employed  in  reclaiming  waste  lands,  and, 
after  various  experiments,  are  allowed  to  Keep  cattle.  They  have  at  this  tame 
one  of  the  best  herds  of  cows  and  calves  in  the  county,  in  number  184,  producing 
upwards  of  100  lbs.  of  butter  per  week,  of  delicious  taste  and  quality,  and  this,  too, 
on  a  comparatively  small  acreage  of  land,  the  peat  land  yielding  nutrition  in  abun- 
dance. This  is  a  sample  and  experiment  on  perhaps  the  worst  and  most  unfavour- 
able corner  of  80,000  acres  of  land.  An  unstinted  supply  of  milk  to  the  children 
of  the  labouring  population  would  lead  to  the  use  of  Scotch  barley,  rice,  oatmeaL 
&c.  An  excellent  beverage  may  be  obtained  with  Scotch  barley  and  skimmed 
milk  at  small  cost  

On  the  Vocal  Organ  of  the  Corixa,  an  Aquatic  Insect. 
By  R.  Garner,  F.L.S. 
This  insect,  when  confined  in  a  vessel  of  water,  is  remarkable  in  producing  a 
continuous  sound,  distinct  from  any  produced  by  striking  the  sides  of  the  vessel. 
The  legs  are  elevated  simultaneously  with  the  noise,  and  friction  might  be  pro- 
duced upon  the  edge  of  the  elytra,  or  by  means  of  a  projection  or  process  at  the 
base  of  the  first  pair  of  legs ;  there  is  also  a  little  sac,  which  is  probably  accessory 
to  the  sound,  situated  at  tne  base  of  the  under- wings  on  each  side,  containing  a 
little  club-like  body  of  a  shape  similar  to  the  poisers  of  a  fly  or  tipula. 

On  the  Various  Forms  assumed  by  the  Glottis. 
By  George  Duwcak  Gibb,  M^A.y  M.D.,  LL.D.,  F.G.S. 
The  author  stated  that  it  had  been  an  accepted  notion  that,  for  the  most  party 
the  glottis  assumed  a  triangular  form ;  and  this  view  was  taught  almost  to  the  pre- 
sent nour.  This  led  him  to  go  into  the  question  of  what  were  the  various  forma 
assumed  by  the  glottis,  and  in  what  manner  did  they  arise.  In  stating  this  pro- 
blem, he  briefly  considered  the  relation  that  subsisted  between  the  true  vocal  cords 
and  the  thyro-arytenoid  muscles ;  and  he  then  made  some  observations  upon,  and 
briefly  described  the  arrangement  of,  the  muscular  fibres,  especially  as  lately  made 
out  by  M.  Battaiile,  which  he  said  had  much  to  do  in  regulating  the  form  of  the 
glottis.  He  adopted  that  author's  division  of  the  muscle  into  tnree  bundles,  and 
approved  of  the  name  of  triceps  laryngea,  which  he  had  given  to  it ;  he  also  con- 
firmed the  accuracy  of  Battaille's  researches.  He  then  entered  upon  a  description 
of  the  manner  of  action  of  the  various  fibres,  and  its  influence  in  giving  a  form  to 
the  glottis.  This  varied  from  an  isosceles,  equilateral,  or  right-angled  triangle^  to  a 
lozenge  or  barrel,  circular,  oblong,  lanceolate,  elliptic,  pyriform,  or  arched  ana  linear 
form.  The  commonest  of  these  was  an  isosceles  triangle ;  and  a  rare  form  was  a 
right-angled  triangle,  which  he  had  never  met  with  unless  in  women,  when  the 
larynx  is  shallow  from  before  backwards.  A  parallel  or  oblong  glottis  he  explained, 
and  showed  how  it  occurred :  he  had  seen  it  several  times,  but  necessarily  narrow, 
because  the  vocal  cords,  under  such  circumstances,  could  not  be  separated  more 
than  one  or  two  lines  at  their  point  of  origin.  A  more  remarkable  wrm  than  any 
of  these  was  the  reversal  of  the  triangle,  the  glottis,  during  the  utterance  of  conti- 
nuous falsetto  sounds,  assuming  the  shape  of  a  narrow  Y,  then  a  narrow  V,  and 
then  a  narrow  oblong,  before  the  termination  of  the  experiment.  The  cause  of 
this,  with  an  illustration,  was  given.  A  pear  or  bulbous  shape,  like  the  new  form 
of  wine-decanter,  and  an  arched  form,  composed  of  the. narrow  segment  of  a  circle, 
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were  other  forms  noticed.    He  concluded  with  some  observations  on  the  form  of 
the  glottis  seen  in  the  chest  and  falsetto  registers,  and  the  parts  in  action*. 

Note  on  the  Action  of  the  Bromides  of  Lithium,  Zinc,  and  Lead. 
By  Geobge  Duwcak  Gibb,  M.A.,  M.D.,  LL.D.,  F.G.S. 
The  bromide  of  lithium  was  prepared  with  the  view  of  treating  gout  and  rheu- 
matism of  the  throat  and  neck.  In  small  doses  it  acts  as  a  tonic,  gentle  stimulant, 
and  sometimes  as  a  diuretic,  and  may  be  combined  with  other  agents  with  advan- 
tage. The  bromide  of  zinc  was  found  to  relieve  impaired  nervous  power  j  whilst 
the  bromide  of  lead  was  proposed  as  a  soothing  and  cool  local  agent  in  certain  in- 
flamed states  of  the  mucous  membrane. 


On  the  Functions  of  the  Liver.     By  Jorar  Goodman,  M.D.,  L.R.C.P.L. 

The  functions  of  this  organ  are,  by  the  most  recent  works  on  physiology, 
declared  to  be  of  two  principal  kinds,  viz.  ezcrementitious  and  digestive.  It  is 
represented  as  a  rf&er,  which  purifies  by  excretion  the  venous  blood.  This  is  not,how- 
ever,  the  main  function  of  this  organ,  but  only  the  result  of  a  more  highly  important 
process.  As  the  great  inlet  to  the  systemic  circulation  for  the  dissolved  ana  soluble 
aliment  and  venous  blood,  its  chief  office  is  the  chemical  correction  of  these  fluids 
previous  to  their  admission  into  the  general  mass  of  blood.  This  it  effects  as  a 
highly  organized  gland  by  the  power  of  the  vital  force,  which  it  exercises  in 
common  with  the  stomach,  lungs,  kidneys,  &c.  By  this  power  it  seizes  the  acids, 
acrid,  noxious,  and  oxygenous  substances  absorbed  from  the  aliment  by  the  vena 
porta,  decomposes  them,  and  compels  them  to  combine  with  the  pbee  soda 
(liberated  from  the  hydrochloric  acid  employed  in  digestion),  the  alkalies  of  the 
aliment  and  the  excess  of  cabbon  and  hydbogen  arriving  in  the  venous  blood  of 
the  vena  porta ;  and  to  form  new  compounds,  some  of  wnich  are  secreted  in  the 
various  products  termed  bile,  while  others  thus  purified  and  rendered  more  or  less 
innocuous  are  admitted  into  the  systemic  circulation,  part  to  be  eliminated  in  the 
lungs  in  the  form  of  carbonic  acid  and  water,  and  other  portions  transmitted  for 
the  purposes  of  nutrition. 

Proofs. — The  facts  of  the  non-appearance  in  the  circulation  of  the  blood  of  acids, 
bile,  and  other  acrid  principles  previously  existing  in  the  aliment, — the  loss  of  oxy- 
gen from  starch  or  sugar,  when  transformed  into  fat  by  this  organj — the  alkaline 
character  of  the  chyle, — the  absence  of  bile  in  the  excreta  of  Asiatic  cholera,  and 
in  the  acid  and  foetid  evacuations  of  chronic  diarrhoea, — the  presence  of  acid  in  the 
blood,  &c,  in  pout  and  rheumatism,  in  all  which  diseases  the  liver  is  always  defec- 
tive in  its  action,  form  just  and  reasonable  proofs  of  these  highly  important  func- 
tions of  the  liver.  

On  the  Hour  of  Death  in  Acute  and  Chronic  Disease.  By  Alfred  Haviland. 
The  author  had  collected  over  6000  cases  of  death,  with  the  hour  of  death  and 
other  circumstances  recorded,  which  he  had  tabulated  and  exhibited  on  a  large 
chart.  He  showed,  in  1000  cases  of  death  in  children  under  five  years  of  age,  that 
the  periods  of  the  greatest  mortality  took  place  during  the  hours  between  one  and 
eight  a.m.  ;  that  an  extraordinary  depression  took  place  in  the  succeeding  hours. 
Between  nine  and  twelve  p.m.  the  rate  of  mortality  was  at  its  minimum.  He  then 
compared  these  statistics  with  2891  deaths  from  all  causes,  and  the  chart  showed 
how  remarkably  the  wave-lines  of  death  coincided  with  those  above.  He  then 
compared  these  diagrams  with  deaths  from  consumption,  which,  although  they 
showed  a  general  resemblance  to  the  wave-line,  yet  between  the  hours  of  four 
to  eight  a.m.  there  was  a  depression,  when  compared  with  the  first  four  hours' 
period.  He  urged  his  professional  brethren  to  assist  him  in  his  investigations  by 
forwarding  to  him  data  for  further  investigation  of  this  interesting  subject.  He 
contended  that  the  tables  on  the  chart  proved  the  extraordinary  mortality  in  the 
early  hours  of  the  morning,  when  the  powers  of  life  were  at  their  lowest  ebb,  and, 

*  For  a  more  detailed  account  of  these  researches,  see  '  The  Lancet '  for  October  15tb, 
1B64. 
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strange  to  say,  when  the  patient  was  least  cared  for.  He  urged  the  necessity  of 
feeding  and  supporting  the  patients  at  their  weakest  hour,  so  as  to  tide  them  over 
a  critical  perioa.  

On  the  Relative  and  Special  Applications  of  Fat  and  Sugar  as  Respiratory 
Food.    By  Dr.  Thomas  Haydex. 

On  the  Occurrence  of  Indigo  in  Purulent  Discharges. 
By  Dr.  W.  Bird  Herapath,  F.R.S. 
This  paper  was  on  the  occurrence  of  indigo  in  purulent  discharges,  in  which,  after 
alluding  to  observations  made  by  him  to  the  members  of  the  Medical  Association, 
on  two  instances  which  had  occurred  in  his  practice,  in  which  he  had  found  indigo 
in  the  urine  of  individuals  suffering  from  renal  disease,  he  said  that  since  that  period 
they  had  been  instructed  hy  Heller,  Schunck,  Virchow,  and  others  that  urine,  even 
in  the  healthy  state,  contained  a  substance  from  which  an  indigo-blue  pigment 
might  be  obtained  in  traces  or  excessively  small  quantities ;  and  Kletzinsky  had 
shown  them  that  the  urine  of  the  horse  and  the  cow  contained  a  comparatively 
large  quantity  of  that  pigment-forming  substance.  It  was  remarkable,  however,  that 
indigo  very  rarely  appeared  to  be  eliminated  directly  from  the  body  in  its  markedly 
blue  colour.    On  the  contrary,  it  was  thrown  off  rather  in  the  colourless  form,  or 
as  a  light  yellow  substance,  which,  upon  treatment  with  acids,  split  up  into  three 
other  substances,  two  pigments,  named  uroglancine  or  indigo  blue,  urrhodine  or 
indigo  red ;  whilst  a  saccharine  substance  was  also  separated  m  a  notable  quantity. 
— thus  proving  that  indican  or  uroxan thine  is  a  glucoside.  The  colouring  produced 
by  fermentation,  oxidation,  &c,  was  alluded  to,  and  the  author  remarked  that  in 
the  indigo  plant  it  would  be  recollected  the  colouring-material  did  not  exist  ready 
formed,  but  that  it  required  a  peculiar  process  of  fermentation  and  oxidation,  to  be 
carried  on  in  the  expressed  juices  or  the  plant  during  a  considerable  period,  in 
order  to  obtain  that  valuable  blue  in  anv  quantity.    The  occurrence  of  the  vege- 
table product,  indigo,  in  the  fluids  eliminated  from  the  human  body  had  been  con- 
sidered an  instance  of  the  deterioration  of  the  animal  elements,  as  remarkable  as 
the  presence  of  grape  sugar  in  the  blood,  &c,  of  diabetic  patients;  but  it  was  now 
known  that  there  were  numerous  proximate  principles  which,  though  usually 
obtained  from  the  vegetable  kingdom,  were  common  to  both  the  animal  ana 
vegetable  worlds.    Pathologists  and  physiological  chemists  were  tolerably  well 
agreed  that  the  source  of  the  indigo-forming  substance  in  the  animal  economy 
might  probably  be  due  to  destruction  of  some  of  the  proteine  compounds,  and  more 
especially  hiematosin,  the  well-known  colouring-matter  of  the  blood-globules ;  for 
they  invariably  found  that  the  blue  pigment  predominated  in  those  diseases  in 
which  great  destruction  of  blood-pigment  occurred,  as  in  phthisis,  Blight's  disease, 
scarlatina,  and  such  like  diseases.    Dr.  Herapath  cited  a  case  in  whjch  pus  or  the 
liquor  puris  had  been  shown  to  contain  bluepigment,  and  which  he  believed  was  the 
first  instance  recorded  of  that  character.    The  subject  of  the  case  was  a  coachman, 
and  had  been  under  the  author's  care  for  phlegmonous  erysipelas  of  the  leg,  which 
occasioned  extensive  vesication,  and  ultimately  sloughing  of  the  integuments,  from 
which  wounds  large  quantities  of  serum  and  pus  exuded.    The  spirit  lotions  em- 
ployed in  the  treatment  became  rapidly  blue  in  colour,  and  all  the  bed-clothes 
were  similarly  stained  blue  on  exposure  to  the  air.    Some  of  the  blue-coloured 
spirituous  solution,  set  aside  in  a  corked  bottle,  became  shortly  discoloured  j  but  on 
again  exposing  to  air,  its  blue  colour  returned  from  the  influence  of  oxygen  on  an 
oxidizabfe  material   Other  agents,  as  chlorine,  chlorinated  lime,  destroyed  the  blue 
colour,  as  they  would  have  done  in  preparations  of  indigo.    The  blue-coloured 
material  was  separated  on  a  Alter,  dissolved  in  a  solution  of  potassa.  when  de- 
oxidized by  sugar,  and  again  separated  from  impurities  by  filtering,  from  which 
fluid  the  indigo  was  deposited  by  renewed  exposure  to  atmospheric  oxygen ;  some 
of  this  pigment,  further  purified  by  washing  and  drying,  gave  blue-coloured  hexa- 
gonal prisms  on  being  cautiously  sublimed  Dy  following  Dr.  Guy's  directions,  and 
when  examined  in  the  microscope  had  all  the  appearances  of  sublimed  indigo, 
which  the  action  of  other  chemical  tests  confirmed.    The  source  of  this  pigment 
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was  evidently  the  purulent  secretions  of  the  inflamed  leg,  which,  by  getting  mixed 
with  the  spirit  lotions,  stained  the  clothes  employed,  the  serum  or  liquor  puris 
having  previously  contained  it  in  a  colourless  form. 

[This  case  will  he  found  more  fully  reported  in  the  *  Medical  Times  and  Ga- 
zette/ Septemher  24th,  1866.]  

On  the  Physiological  Effects  of  the  Vacuum  Apparatus.     By  Dr.  T.  Jttnod. 
The  author  exhibited  his  exhausting  boot  in  an  improved  form,  and  read  a  brief 
notice  of  the  physiological  effects  produced  by  its  application.     He  related  an 
extreme  case,  in  which,  the  blood  having  been  drawn  into  a  lower  limb  by  the 
boot,  partial  insensibility  of  the  upper  limbs  followed. 


On  the  Lentil  as  an  Artich  of  Food,  and  its  Use  from  the  Earliest  Historical 
Time.    By  C.  G.  Montbith. 
The  author  thinks  the  lentil,  as  an  article  of  diet,  deserving  of  more  consideration 
than  it  has  of  late  received.  

On  the  Action  of  the  Nervous  Tissue  concerned  in  Perception.  By  W.  E.  C. 
Noubsb,  F.B.O.S.,  Fellow  of  the  Boyal  Medical  and  Ghirurgical  Society, 
and  President  of  the  Brighton  and  Sussex  Natural  History  Society. 
Some  approach  towards  understanding  the  action  of  the  nervous  tissue,  con- 
cerned in  perception,  majr  be  gained  by  enumerating  and  scrutinizing  the  struc- 
tural and  functional  conditions  essential  to  that  action.  The  structural  conditions 
are  shown  in  the  well-known  microscopical  anatomy  of  the  parts.  The  nervous 
tissue  is  liberally  supplied  with  blood,  especially  its  central  and  peripheral  expan- 
sions. This  supply  of  blood  is  intimately  connected  with  the  exercise  of  the 
nervous  functions,  even  with  those  called  mental,  since  they  are  heightened  by 
increased  circulation,  enfeebled  by  diminished  circulation,  altered  by  changes  in 
the  blood,  and  made  to  cease  when  circulation  stops.  Of  the  functional  conditions 
attending  the  action  of  the  nervous  tissue,  the  circulation  of  the  blood  is  the  most 
important.  The  blood  stands  in  relation  with  the  nervous  tissue,  1st,  as  to  its 
mechanical  conditions,  which  are  alterations  in  its  entire  quantity,  changes  in  the 
quantity  circulating  in  each  part,  its  mutable  relations  to  the  calibre  of  the  blood- 
vessels, and  variations  in  the  rate  and  force  of  circulation :  2nd,  as  to  its  chemical 
conditions,  the  addition  to  it  of  some  vapour  or  drug,  alcohol,  opium,  chloroform, 
and  the  like,  or  differences  in  the  amount  of  its  contained  salts  or  water  j  3rd,  as 
to  its  chemico-vital  conditions,  more  or  less  carbonization  or  oxygenation,  more  or 
less  fibrine,  albumen,  or  blood-corpuscles,  more  or  less  recent  chyle,  or  changes 
from  malassimilation  or  from  actual  disease.  Under  each  of  these  different  states 
the  perceptive  power  is  found  to  vary  in  strength,  in  acuteness,  and  in  correctness, 
and  is  often  held  in  abeyance  or  stopped.  It  can  nevertheless  maintain  its  action 
under  many  unfavourable  circumstances.  These  considerations,  though  not 
explaining  in  what  the  nervous  action  consists,  bring  us  nearer  to  it,  and  show 
that  the  function  of  perception  is  intimately  connected  with  the  healthy  and  active 
blood-nutrition  of  the  nervous  tissue  and  with  its  waste  and  repair. 

On  the  Functions  of  the  Cerebellum.    By  W.  T.  S.  Prideaux. 

On  the  Inhalation  of  Oxygen  Gas.  By  Dr.  B.  W.  Richardson. 
The  paper  was  supplementary  to  one  read  at  the  Oxford  meeting.  The  author 
said  his  experiments  on  the  inhalation  of  oxygen  had  led  him  to  an  almost  precise 
knowledge  of  the  conditions  under  which  oxygen  would  most  freely  combine  with 
blood.  It  had  been  stated,  in  nearly  every  modern  work  on  physiology,  that 
oxygen  inhaled  in  the  pure  form  is  a  narcotic  poison.  These  statements  are  based 
on  the  researches  of  Mr.  Broughton,  in  which  the  late  Sir  Benjamin  Brodie  took 
part  The  observations  of  Mr.  Broughton,  in  so  far  as  the  recital  of  the  pheno- 
mena observed  by  him  were  concerned,  were  strictly  correct;  but  the  inferences 
that  had  been  drawn  from  them  were  nearly  altogether  incorrect,  and  were,  at  the 
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beet,  so  narrow  as  to  be  comparatively  valueless.  In  feet,  Mr.  Broughton  baa 
seen  but  one  form  of  oxygen  inhalation.  The  author  next  stated  that  the  influence 
of  oxygen  by  inhalation  was  modified— (1)  by  dilution  of  the  oxygen,  (2)  by  dilu- 
tion of  the  blood,  (3)  by  the  activity  of  the  oxygen,  (4)  by  the  presence  or  absence 
in  the  blood  of  bodies  which  stop  combination,  On  the  point  of  dilution  of  oxygen, 
Dr.  Richardson  stated  that  a  certain  measure  of  dilution  was  required,  not  because 
the  body  consumed  too  quickly  in  pure  oxygen,  but  because  neutral  oxygen  would 
not  combine  with  the  carbon  of  the  blood  unless  it  were  distributed.  In  atmo- 
spheric air  the  dilution  is  just  sufficient  to  sustain  healthy  combination ;  at  00°  F. 
tne  quantity  of  oxygen  may  be  increased  in  amount  to  three  parts  of  the  gas  to 
two  of  nitrogen,  and  may  be  absorbed.  Beyond  this,  the  combining  power  is 
reduced,  and  oxygen  is  not  absorbed.  Hence  animals  die  in  the  gas  as  it  approaches 
the  pure  state  ;  they  die  not  by  a  narcotic  process,  but  by  a  process  of  negation. 
On  the  point  of  dilution  of  the  blood,  the  author  said  that  blood  possessing  a  spe- 
cific gravity  of  1055  seemed  to  have  most  steady  power  in  absorbing  oxygen  as  it 
existed  in  common  air ;  by  changing  the  quantity  of  water  in  the  blood,  until 
the  blood  is  brought  to  a  specific  gravity  of  10(50,  the  absorption  of  oxvgen  can 
be  raised  to  a  maximum ;  but  when  the  specific  gravity  is  more  than  1060,  the 
absorption  declines.  Below  1055  the  absorption  steadily  declines  in  proportion 
to  the  reduction.  In  respect  to  the  activity  of  the  oxygen,  the  most  differing  re- 
sults are  obtained,  according  to  the  activity.  If  the  oxygen  be  made  fresh  from 
chlorate  of  potassa,  even  in  the  pure  form  it  sustains  life,  and  the  activity  of  the 
functions  is  increased ;  if  electric  sparks  are  passed  through  the  gas,  or  if  the 
gas  be  heated  to  lOO3,  the  same  is  the  fact.  On  the  other  hand,  if  the  gas  is  ex* 
posed  to  ammonia,  to  decomposing  animal  matter,  or  even  to  living  animala  over 
and  over  again,  it  loses  its  activity,  and  no  longer  combines  with  the  blood. 
Alcohol,  chloroform,  opium,  and  certain  alkaline  products  formed  in  the  blood  in 
diseases  prevent  the  absorption  of  oxygen,  and  death  not  uncommonly  takes  place 
from  this  cause.  Great  increase  of  water  does  the  same.  After  this  description, 
Dr.  Richardson  added  that  the  question  had  often  been  put,  whether  the  inhalation 
of  oxygen  could  be  usefully  applied  in  the  treatment  of  disease.  Priestlv,  Beddoea, 
Hill,  and  many  of  those  who  lived  when  oxygen  was  first  discovered,  tad  formed 
the  most  sanguine  expectations  on  this  point ;  they  saw  before  them  an  elixir, 
if  not  the  elixir  vitaa.  Chaptal,  in  speaking  of  the  effects  of  oxygen  in  consump- 
tion, said  of  it,  "  It  raises  hope,  but,  alas  I  it  merely  spreads  flowers  to  the  tomb." 
Since  then  various  opinions  of  the  extremest  kind  have  been  expressed,  the  differ- 
ences having  arisen  from  the  entire  want  of  order  that  has  been  associated  with  the 
inquiry.  One  man  has  used  pure  oxygen,  the  other  diluted;  the  one  active,  the 
other  negative  oxvgen.  The  one  has  given  the  gas  to  anaemic  people,  whose  blood 
is  surcharged  with  water ;  the  other  to  diabetic  or  choleraic  persons,  whose  blood 
is  of  high  specific  gravity;  the  one -has  given  it  heated,  the  other  at  the  tempera- 
ture of  the  day.  If  even  a  stick  of  phosphorus  were  exposed  to  oxygen  under  such 
varying  conditions,  the  phenomena  obtained  would  be  as  variable  as  those  that 
have  been  registered  in  physic  regarding  oxygen  as  a  remedy.  The  difficulties  of 
arriving  at  uniform  results  have  been  almost  insurmountable  from  another  cause — 
that  of  obtaining  oxygen  in  a  ready  form  for  inhalation.  Fortunately,  this  diffi- 
culty was  now  removed.  The  discovery  by  Mr.  Kobbins  of  a  mode*  of  evolving 
oxygen,  by  acting  on  peroxide  of  barium  and  bichromate  of  potassa  with  dilute  sul- 
phuric acid,  had  given  the  author  the  opportunity  of  inventing  a  little  apparatus 
for  inhaling  oxygen,  which  could  be  carried  anvwhere  and  used  at  a  moment's 
notice.  In  conclusion,  Dr.  Richardson  remarked  that  his  object  in  bringing  for- 
ward this  short  communication  was  to  invite  medical  men  to  a  method  of  research 
which  promised  much,  and  which  now  might  be  carried  on  with  certainty  of  result 
and  uniformity  of  experience.  

On  the  Physiological  Effects  of  Tobacco.     By  Dr.  B.  W.  Bjckabdsok. 

The  author  began  by  saying  that,  without  being  a  devotee  to  tobacco,  he  had 
for  many  years  past  smoked.  He  did  not  come  before  the  Section  bi  assed  in  any 
degree,  as  his  remarks  would  prove ;  he  came  simply  as  a  man  of  science,  who  had 
tried  to  comprehend  the  facts  of  the  whole  question,  and  he  should  put  these  facta 

ward  clearly^  fairly,  and  free  from  technicalities, 
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Products  of  the  Combustion  of  Tobacco. — Some  recent  researches  on  this  subject 
had  led  the  author  to  the  fact,  that  these  products  are  much  more  complex  than 
had  been  supposed.  He  described  an  apparatus  which  was,  in  fact,  an  automaton 
smoker,  by  wnich  he  had  been  enabled  to  have  various  kinds  of  tobacco  and  cigars 
smoked  by  means  of  a  bellows,  the  smoke  which,  in  the  case  of  a  man,  would 
enter  the  mouth,  being  all  caugnt  and  subjected  to  analysis.  The  results  of  these 
inquiries  had  led  him  to  the  determination  of  the  following  bodies  as  products  of  the 
combustion  of  tobacco : — (1)  water ;  (2)  free  carbon  j  (3)  ammonia ;  (4)  carbonic 
acid ;  (5)  an  alkaloidal  principle,  called  nicotine ;  (6)  an  empyreumatic  substance ; 
(7)  a  resinous  bitter  extract. 

Physical  Properties  of  the  Component  Parts, — The  water  is  in  the  form  of  vapour. 
The  carbon  is  m  the  form  of  minute  particles,  suspended  in  the  water- vapour,  and 
giving  to  the  eddies  of  smoke  their  blue  colour.  The  ammonia  is  in  the  form  of 
gas  combined  with  carbonic  acid.  The  carbonic-acid  gas  is  partly  free  and  partly 
in  combination  with  ammonia.  The  nicotine  is  a  non-volatile  body,  an  alkaloid 
Which  remains  in  the  pipe.  The  empyreumatic  substance  is  a  volatile  body,  having 
an  ammoniacal  nature,  tut  the  exact  composition  of  which  is  as  yet  unknown ;  it 
is  this  that  gives  to  the  smoke  its  peculiar  odour ;  it  adheres  very  powerfully  to 
woollen  materials,  and  in  the  concentrated  form  is  so  obnoxious  as  almost  to  be 
intolerable.  The  bitter  extract  is  a  resinous  substance,  of  dark  colour,  and  of  in- 
tensely bitter  taste ;  it  is,  probably,  a  compound  body,  having  an  alkaloid  as  its 
base ;  it  is  not  volatile,  and  only  leaves  the  pipe  by  being  carried  along  the  stem 
in  the  fluid  form. 

Variations  in  different  kinds  of  Tobacco. — The  greatest  variations  exist  in  various 
kinds  of  tobacco.  Simple  tobacco  that  has  not  undergone  fermentation  yields  very 
little  free  carbon,  much  ammonia,  much  carbonic  acid,  little  water,  none  or  the 
smallest  possible  trace  of  nicotine,  a  very  small  quantity  of  empyreumatic  vapour, 
and  an  equally  small  quantity  of  bitter  extract.  Latakia  tobacco  yields  these  same 
products  only.  Bristol  bird  s-eye  yields  large  quantities  of  ammonia  and  very 
little  nicotine.  Turkish  yields  mucn  ammonia.  Shag  tobacco  yields  all  the  pro- 
ducts in  abundance ;  and  the  same  may  be  said  of  pure  Havanna  cigars.  Cavendish 
varies  considerably :  some  specimens,  which  are  quickly  dried,  are  nearly  as  simple 
as  Latakia  j  other  specimens,  which  are  moist,  yield  all  the  products  in  great 
abundance.  Pigtail  yields  every  product  most  abundantly.  The  little  Swiss  cigars 
yield  enormous  quantities  of  ammonia,  and  Manillas  yield  very  little. 

Physiohaical  Effects  of  the  compounds  named  above, — The  water- vapour  is  inno- 
cuous. The  carbon  settles  on  the  mucous  membrane  and  irritates  the  throat 
The  carbonic  acid  is  a  narcotic,  if  it  be  received  into  the  lungs.  The  ammonia 
causes  dryness  and  biting  of  the  mucous  membrane  of  the  throat,  and  increases 
the  flow  of  saliva :  absorbed  into  the  blood,  it  renders  the  fluid  too  thin,  causing 
irregularity  of  the  blood-corpuscles  j  it  also  causes,  when  absorbed  in  large  quan- 
tities, suppression  of  the  biliary  secretion  and  yellowness  of  skin  j  it  quietens  and 
then  reduces  the  action  of  the  heart,  and,  in  young  smokers,  it  produces  nausea. 
The  empyreumatic  substance  seems  to  be  almost  negative  in  its  effects,  but  it  gives 
to  the  tobacco-smoke  its  peculiar  taste,  and  it  is  this  substance  that  makes  the 
breath  of  confirmed  smokers  so  unpleasant  Nicotine  is  scarcely  ever  imbibed  by 
the  cleanly  smoker ;  it  affects  those  only  who  smoke  cigars  by  holding  the  cigar  in 
the  mouth,  and  those  who  smoke  dirty  pipes  saturated  with  oily  matter :  its  effects 
when  absorbed  are  very  injurious;  it  causes  palpitation,  tremor,  and  irregular 
action  of  the  heart,  tremor  and  unsteadiness  of  the  muscles  generally,  and  great 
prostration ;  it  does  not,  however,  produce  nausea  or  vomiting.  The  bitter  extract 
is  the  cause  of  vomiting  and  nausea  when  it  is  absorbed ;  both  it  and  the  nicotine 
are  always  received  into  the  mouth  in  solution,  and  produce  their  effects  either  by 
direct  absorption  from  the  mouth  or  by  being  imperceptibly  swallowed  and  taken 
into  the  stomach. 

Mode  of  Smoking. — The  greatest  difference  arises  from  the  manner  of  smoking. 
Those  who  use  clean  long  pipes  of  clay  feel  only  the  effects  of  the  gaseous  bodies 
and  the  free  carbon.  Wooden  pipes  and  pipes  with  glass  stems  are  injurious. 
Cigars,  smoked  to  the  end,  are  the  most  injurious  of  all.  To  be  safe,  a  cigar  ought 
to  be  oast  aside  as  soon  as  it  is  half  smoked ;  and  every  cigar  ought  to  be  smoked 
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from  a  porous  tube.  Cigars,  indeed,  are  more  injurious  than  any  form  of  pipe ; 
and  the  best  pipe  is  unquestionably  what  is  commonly  called  a  "  churchwarden  'f  or 
"long  clay."  After  the  clay  pipe,  the  meerschaum  is  next  in  wholesomeness.  A  pipe 
with  a  meerschaum  bowl,  an  amber  mouth-piece,  and  a  clay  stem  easily  removable 
or  changeable  for  a  halfpenny,  would  be  the  beau-ideal  of  a  healthy  pipe.  All 
attempts  to  construct  pipes  so  as  to  condense  the  oil  have  failed.  To  be  effective 
they  must  be  very  large  and  inconvenient.  It  is  of  no  slight  importance,  if  a 
man  must  smoke,  for  him  to  be  careful  of  the  manner  in  which  it  is  clone.  A  man 
may,  by  practice,  become  habituated  to  a  short  foul  pipe :  but  he  never  fails  to 
suffer  from  his  success  in  the  end,  nor,  unless  the  habit  of  actual  stupefaction  be 
acquired,  is  any  pleasurable  advantage  derived.  What  may  be  called  the  soothing 
influence  of  tobacco  is  as  well  brought  about  by  a  clean  porous  pipe,  or  well-made 
cigarette,  as  by  any  more  violent  and  dangerous  system,  while  the  harm  that  is  in- 
flicted is  of  an  evanescent  character. 


What  is  the  Best  Method  of  Estimating  the  Nutritive  Values  of  Foods  and 
Dietaries  ?    By  Dr.  Edward  Smith,  F.R.S. 

There  are  four  methods  in  use  for  the  estimation  of  the  nutritive  value  of  foods : 
(I)  the  weight  of  the  food ;  (2)  the  nitrogenous  and-  carboniferous  elements  in 
food ;  (3)  the  nitrogenous  food,  carbon  and  hydrogen  (reckoned  as  carbon),  in  food ; 
(4)  the  nitrogen  and  carbon  in  food. 

Dr.  Smith  concluded  by  putting  the  question,  How  shall  we  estimate  the  food 
which  is  necessary  to  the  system  ? — by  that  which  any  given  class  of  persons  is 
known  to  obtain,  or  by  that  which  a  scientific  inquiry  into  the  excretions,  conjoined 
with  a  knowledge  of  the  state  of  the  health,  would  supply  P  He  said : — The  former 
is  open  to  the  fallacy  that  the  persons  in  question  may  be  over-fed  or  under-fed, 
since  their  measure  of  the  food  is,  within  limits,  that  of  the  means  to  acquire  it; 
and  yet  it  offers  these  positive  facts,  that  those  persons  do  live  on  the  dietary  in 
question,  and,  under  its  influence,  have  a  certain  duration  of  life  and  a  certain  yearly 
amount  of  sickness — values  which  can  be  duly  estimated  when  compared  with  those 
of  other  sections,  or  of  the  whole  community.  Assuming  that  the  class  in  question 
stood  high  in  these  evidences  of  health  as  compared  witn  other  classes,  our  confi- 
dence would  be  high  also ;  but  it  would  not  thence  follow  but  that  another  dietary 
might  yet  further  tend  to  improve  health  and  prolong  life.  The  best  class  in  this 
and  other  communities  may  not  have  reached  the  ultima  Thide  of  health  and  lon- 
gevity. But,  with  all  its  defects,  it  is  most  desirable  that  this  information  should 
be  within  our  reach,  and  that  Government  should  be  induced  to  institute  such  in- 
quiries upon  a  large  scale.  Science  is  under  obligations  to  our  own  Government 
for  having  taken  some  steps  in  this  direction  ,*  but  it  remains  to  urge  them  to  ad- 
vance still  further.  So  far  as  I  know,  no  other  nation  has  seriously  entered  on  the 
inquiry.  The  latter  method  is  conclusive  when  the  investigation  refers  to  the 
effects  of  different  foods ;  for  by  it,  it  maybe  demonstrated  what  proportion  of  each 
enters  the  circulation,  and  in  what  decree  it  influences  the  vital  transformations; 
but  when  the  aim  is  to  ascertain  the  degree  of  sufficiency  of  a  whole  dietary,  it  is 
too  limited  in  its  scope,  since  it  must  be  made  upon  one  or  a  very  few  individuals, 
and  could  be  regarded  as  undoubted  in  the  conditions  only  in  which  it  is  made ;  and 
it  assumes  that  which  recent  inquiries  disprove — that  there  is  not  great  diversity 
in  the  amount  of  food  which  large  masses  of  the  people  obtain — that  the  differences 
lie  within  not  wide  limits.  

On  Obliteration  of  the  Sutures  in  One  Class  of  Ancient  British  Skulls. 
By  Dr.  J.  Thttbnam. 
The  skulls  from  the  Long  Barrows  of  the  stone  period  gave  indications  of  synos- 
tosis as  a  race-character;  and  in  connexion  with  this  fact,  it  was  worthy  of  notice 
that  the  great  longitudinal  sutures  close  earlier  in  the  inferior  than  in  superior  races, 
and  that  their  early  obliteration  was  an  African  peculiarity.  A  comparison  of  a 
number  of  skulls  showed  that  the  elongated  form  was  often  coincident  with  the 
early  obliteration  of  the  sagittal  suture ;  but  the  two  things  did  not  usually  stand 
in  the  relation  to  each  other  of  cause  and  effect.    This  was  only  the  case  when  the 
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obliteration  of  the  sutures,  which  was  congenital,  or  at  least  had  occurred  in  the 
earliest  period  of  life.  This  constitutes  true  synostosis,  which,  when  affecting  the 
parietal*,  produces  the  abnormal  long  and  narrow  skull  known  as  sccphocephahu. 
Facts  were  adduced  which  appeared  to  prove  that  the  dolichocephalous  Britons, 
in  common  with  other  dolichocephalous  peoples,  were  much  more  liable  to  synos- 
tosis of  the  parietals  than  the  brachvcephalous  races;  and  that  when  it  occurred  it 
resulted  in  an  exaggeration  of  the  elongate  form  natural  to  the  race. 

The  author  referred  to  the  finding  in  a  long  barrow  in  Wiltshire,  from  which 
fourteen  skeletons  had  been  taken,  of  a  very  much  elongated  scaphocephaly  skull, 
which  was  marked  by  the  perfect  obliteration  of  the  sagittal  suture,  while  the 
coronal  and  all  the  lateral  sutures  were  open.  It  was  that  of  a  young  man,  and 
evidently  not  a  case  of  premature  senile  obliteration.  After  speaking  of  the  result 
of  discoveries  in  Gloucestershire  and  in  other  parts  of  England,  Dr.  Thurnam  gave 
a  description  of  an  elongate  ancient  British  skull,  found  at  Charlcomb,  near  Bath, 
the  transverse  depression  of  which  had  been  thought  to  be  caused  by  the  wearing 
of  a  particular  description  of  head-dress. 

In  reply  to  an  inquiry,  Dr.  Thurnam  said  his  observations  did  not  bear  out  the 
impression  that  the  most  ancient  race  of  this  country  was  of  the  same  type  with 
the  brachvcephalous  one  often  supposed  to  have  been  once  spread  over  the  whole  of 
Northern  Europe.  The  theory  was  not  well  sustained,  inasmuch  as  our  oldest  skulls 
were  very  long  and  narrow,  whereas  in  Lapland  and  Finmark  they  were  the  reverse* 

On  a  Supplementary  System  of  Nutrient  Arteries  for  the  Lungs. 
By  William  Tubner,  M.B.,  F.MJ3.E. 

In  this  paper  the  author  described  the  arterial  plexus  situated  on  the  side  of  the 
pericardium  oeneath  the  mediastinal  pleura.  It  was  formed  by  the  junction  of  a 
number  of  slender,  elongated,  thread-like  arteries,  derived  from  the  pericardiac, 
mediastinal,  and  phrenic  branches  of  the  internal  mammary  artery,  with  each  other 
and  with  numerous  fine  branches  derived  from  the  trunks  of  the  intercostal  arte- 
ries. The  plexus  so  formed  consisted  of  a  wide  and  irregular  mesh  work,  and  served 
to  constitute,  in  the  antero-posterior  direction,  an  inosculating  medium  between  the 
arteries  of  the  anterior  and  posterior  thoracic  walls,  whilst  inferiorly  it  inosculated 
with  the  arteries  of  the  diaphragm.  From  it  also  a  number  of  slender  thread-like 
arteries  passed  to  the  lung,  some  in  front  of  its  root,  others  behind,  and  others  be- 
tween the  layers  of  the  ligamentum  latum  pulmonis.  Through  the  agency  of  this 
subpleural  mediastinal  plexus,  an  arterial  communication  is  thus  established  between 
the  vessels  of  the  lung  and  the  arteries  which  supply  the  wall  of  the  chest  with 
blood. 

The  paper  is  printed  m  extenso  in  the  'British  and  Foreign  Medico-Chirurgical 
Review/  January  1865.  ____ 

On  Cranial  Deformities — Trigonocephaly*. 
By  William  Titbnbb,  M.B.,  F.K.8.E. 

In  this  paper  a  peculiar  form  of  head  was  described,  in  which  the  frontal  eminences 
were  completely  absent,  and,  in  consequence,  the  forehead  above  the  eyebrows 
and  orbits  was  flattened  or  even  concave.  In  the  middle  line,  however,  the  fore- 
head projected  forwards  and  formed  a  sort  of  beak,  narrow  below  at  the  root  of  the 
nose,  but  swelling  out  laterally  at  the  line  of  the  hair.  From  above,  the  head  looked 
broadly  ovate,  or  even  somewhat  triangular,  the  apex  being  at  the  forehead,  the 
rounded  base  at  the  occiput.  The  peculiar  shape  of  the  head  was  noticed,  in  the 
case  described*  at  the  time  of  birth:  the  child,  now  between  five  and  six  years  old, 
was  well-grown  and  intelligent.  The  head  evidently  corresponded  to  the  form 
termed  Trigonocephaly  by  Professor  Welcker,  of  Halle.  The  author  argued  that 
the  production  of  this  form  of  head  was  due  to  a  fusion  of  the  two  centres  of 
ossification  of  the  frontal  bone,  and  consequent  premature  obliteration  of  the  frontal 
suture. 

The  paper  is  printed  w  extenso  in  the  '  Natural  History  Review/  January  1865, 
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GEOGBAFHY  AND  ETHNOLOGY. 

Addrm  of  ihs  Pre$id&nt,  Sir  Bobbbicx  I.  MtrncHisoic,  K.O.B.,  D.CJj., 
LL.D.,  F.R.S.,  V.P.G.S.,  Director 'General  of  the  Geological  Survey,  and 
President  of  the  Royal  Geographical  Society. 

Intimately  bound  up  as  I  have  been  with  the  British  Association  since)  it  was 
founded,  in  1881,  let  me  first  assure  you  that  I  am  proud  to  hare  been  the)  person 
who,  at  our  last  meeting  at  Newcastle,  had  the  honour  of  moving  the  resolution  that 
we  should  this  year  assemble  in  Bath,  a  city  with  which  I  hays  long  been 


nected  by  many  dear  ties.  Twenty-eight  years  hare  elapsed  since  we  were  gathered 
together  at  the  neighbouring  city  of  Bristol ;  and  now  we  return,  to  make  this 
attractive  place  the  scientific  centre  of  the  south  •western  districts  of  England, 
under  the  general  Presidency  of  my  eminent  Geological  colleague  Sir  Charles 

Our  Section  of  Geography  and  Ethnology  had  no  existence  when  we  last  met  in 
this  part  of  England  j  but  oyer  since  its  formation  thirteen  years  ago,  as  proposed 
by  myself,  it  has  been  yery  popular.  I  may,  indeed,  assume  with  confidence  that 
it  will  remain  so,  as  long  as  England  continues  to  be  distinguished  in  sending  ant 
to  distant  lands  so  many  enterprising  travellers  and  explorers.  From  the  days  of 
Edward  the  Sixth,  when  an  expedition  sailed,  under  the  eyes  of  that  young  <insr. 
to  discover  a  north-eastern  passage  to  the  mighty  empire  of  China,  then  called 
Cathay,  and  downward*,  through  the  voyages  of  the  illustrious  Kaleigh,  and 
others  of  the  reign  of  Elizabeth,  to  our  own  times,  the  same  spirit  has  animated 
the  adventurers  of  this  nation. 

Having  already  in  this  summer  taken  a  view  of  the  last  tear's  progress  of  geo- 
graphy,- in  an  Address  to  the  Royal  Geographical  Society,  I  will  on  this  occasion 
chiefly  direct  your  attention  to  some  points  of  general  interest,  which  have  marked 
the  advancement  of  our  science  during  the  last  forty  years. 

To  begin  with  one  of  the  groat  glories  of  this  century,  let  us  call  to  mind  how 
little  was  known  of  the  Arctic  regions  when  Parry  made  his  first  explorations, 
and  how,  after  being  followed  by  many  a  gallant  voyager,  the  culminating  Arctic 
honour  devolved  upon  a  single  foiglisn  woman,  who,  devoting  her  fortune  to  the 
search  after  her  noble-minded  husband,  engaged  die  services  of  that  successful 
navigator,  M'Chntock,  and  determined  the  cheering  fact  that,  in  perishing,  Frank- 
lin was  toe  first  to  make  the  long-sought  north-west  passage. 

The  delineation  of  all  the  Arctic  discoveries  upon  the  map  of  the  world,  with 
the  memorable  exception  of  the  American  voyage  of  Kane,  as  sent  forth  by  Grin* 
nell  of  New  York,  is,  indeed,  exclusively  due  to  British  energy,  and  is  a  trophy 
weD  worthy  of  the  country  which  accomplished  so  much  in  its  earlier  career  of 
enterprise  in  the  little  vessels  of  a  Drake,  a  Frobisher,  and  a  Hudson. 

To  pass  to  the  vast  region  of  our  antipodes,  or  the  furthest  from  our  homes,  let 
us  remember  how  small  was  the  portion  of  Australia  known  a  quarter  of  a  century 
ago,  in  comparison  with  thai  which  our  countrymen  now  occupy.  The  great  in- 
terior was  then  almost  a  Urra  incooniUt,  the  larger  part  having  been  pronounced  to 
be  an  useless  desert  Recently,  however,  it  has  been  successfully  traversed  by 
Stuart,  M'Ejnlay,  Burke,  Wills,  and  Landsborough,  and  is  known  to  contain  so 
much  fertile  land,  that  sheep  are  found  to  thrive  well  in  tracts  which  were  eon-* 
sidered  to  be  mere  saline  wastes.  The  discovery  of  a  vast  abundance  of  geld  has 
doubtless  been  one  great  cause  of  the  rapid  strides  latterly  made  m  Australia,  pa** 
tioularly  in  raising  the  rich  auriferous  colony  of  Victoria  to  a  degree  of  eontssereial 
prosperity  which,  for  its  rapid  growth,  is  unequalled  in  our  history.  But  even  in 
the  colony  of  South  Australia,  where  the  precious  metal  has  net  been  found, 
though  it  is  rich  in  copper-mines,  we  have  seen  the  spirit  of  adventure,  in  search 
of  new  pasture-lands,  lead  to  vast  geographical  discoveries,  in  staking  which 
M'DoualT  Stuart  traversed  the  continent,  and  planted  the  British  ensign  on  its 
northern  shores.  Again,  if  we  look  at  the  promising  and  fertile  new  colony  af 
Queensland,  on  the  north-eastern  coast,  we  see  an  importunt  question  ef  climate 
all  but  decided,  in  a  direction  contrary  to  the  opinion  of  most  men  a  few  years 
back.    For  we  now  know  that  broad  tracts  of  Intertropical  land  of  a  certain  alti- 
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tude,  sufficiently  removed  from  a  warm  ocean,  and  well  clothed  with  vegetation, 
will  permanently  support  large  flocks  of  sheep,  even  as  far  as  S.  latitude  lS3. 

whilst  the  coasts  and  extensive  pails  or  the  interior  of  this  new  British  con- 
tinent have  been  occupied,  there  still  remained  one  grand  desideratum,  which 
scientific  research  could  alone  supply.  The  most  direct  route  to  our  important 
colonies  of  New  South  Wales  and  Queensland,  particularly  that  portion  lying 
between  these  and  the  Indian  Seas,  was  to  a  great  extent  sealed  to  our  commercial 
marine,  owing  to  the  dangerous  navigation  through  Torres  Straits,  which  occa- 
sioned the  very  frequent  loss  of  vessels  on  the  numerous  coral-reels  fringing  the 
eastern  seaboard  of  Australia.  Thanks  to  the  persevering  skill,  under  a  thousand 
difficulties,  of  British  naval  surveyors,  the  dangers  have  at  last  been  so  clearly 
defined  and  laid  down  on  charts  that  a  broad  and  deep  channel,  ensuring  safe  and 
regular  navigation,  has  been  made  available  to  all  navigators. 

If  we  carry  our  view  to  the  south  of  Australia,  it  is  no  longer  the  north  of  New 
Zealand,  with  its  capital,  Auckland — now,  unhappily,  the  seat  of  a  bloody  war — 
which  most  interests  geographers*.  Apart  from  the  material  prosperity  of  the 
Middle  Island,  and  the  discovery  of  much  gold  near  its  southern  end  and  in  the 
Scotch  colony  of  Otago,  the  grandest  scenes  of  nature  have,  by  the  researches  of 
Hector,  M'Kerrow,  and  Haastj  been  opened  out  to  us  in  the  gorgeous  forests 
which  fringe  the  gigantic  glaciers,  and  in  the  deep  fiords,  or  bays,  of  its  western 
coasts. 

Glancing  northward,  from  Australia  to  our  Asiatic  possessions,  we  have  before 
us  that  great  Indian  Archipelago,  the  chief  characters  and  details  of  which  were 
first  made  known  to  us  by  my  gifted  friend  and  associate  at  this  Meeting,  Mr. 
John  Crawford.  In  later  years  tpis  most  interesting  archipelago  has  been  visited 
by  Mr.  A.  R.  Wallace,  one  of  those  skilful  travellers  whom  it  is  my  special  busi- 
ness, and,  indeed,  my  great  pride,  to  extol.  Disdaining  the  search  after  the  pre- 
cious metals,  and  all  the  lures  of  traffic,  this  excellent  naturalist  has  examined  all 
the  natural-history  productions  of  those  islands,  from,  the  mighty  Borneo  to  the 
small  isles  bordering  the  Polynesian  Sea  and  Australia. 

Just  such  another  disinterested  and  truth-loving  explorer  of  distant  realms  is 
Mr.  II.  W.  Bates,  now  acting  as  one  of  our  Secretaries ;  who,  having  gone  out  on 
the  same  scientific  venture  with  Wallace,  in  a  previous  voyage  to  South  America, 
remained,  during  eleven  years,  collecting  those  materials  which  have  enabled  him 
to  lay  before  his  countrymen  that  instructive  and  pleasing  book  *  The  Naturalist 
on  the  Amazons.' 

As  I  have  thus  wandered  to  South  America,  let  me  remind  you  of  the  fact  that 
our  senior  Secretary,  Mr.  Clements  Markham,  has  not  only  travelled  over  the 
mountainous  regions  of  Peru,  but  has  turned  those  travels  to  a  great  national  pur- 
pose. He  has,  in  fact,  with  the  aid  of  Mr.  Spruce,  been  the  collector  of  taote 
Cinchona-plants,  or  Jesuit's  bark,  which  afford  the  best  auinine,  and,  transplant- 
ing them  to  suitable  sites  in  India,  has  laid  the  ground  for  saving,  not  only  a 


needless  expenditure,  but  also  the  lives  of  many  a  colonist  and  soldier. 

This  consideration  has  brought  us  to  British  India,  of  which  an  accurate  trigo- 
nometrical survey  has  been  carried  up  to  the  highest  summits  of  die  Himalaya 
Mountains,  and  over  the  grand  glacial  regions  which  extend  from  Western  Thibet 
to  Nepaul.  In  preceding  years  the  interest  of  the  public  had  been  attracted  to  the 
surveys  of  the  Himalaya  Mountains;  and  their  extreme  height  having  been  esti- 
mated to  be  upwards  of  30,000  feet,  we  thus  learnt  that  the  northern  frontier  of 
British  rule  in  India  exceeded  in  altitude  the  loftiest  peaki  of  the  Andes  by  about 
the  whole  height  of  the  highest  mountain  in  Britain. 

It  had  been  supposed  that  some  depressions  in  the  ocean  would  be  found  to 
balance  in  depth  tne  extremest  heights  of  land,  and  this  anticipation  has  been 
exceeded  j  for  soundings  in  the  South  Atlantic,  between  America  and  Africa,  have 
shown  depths  of  more  than  40,000  feet  If  these  measurements  be  reliable — for 
there  is  some  reason  to  doubt  them — the  depth  beneath  the  surface  of  the  sea,  at 

*  Dr.  Hochstetter,  one  of  the  scientific  men  of  Austria,  m  tne  voyage  of  ttie  'Novara,' 
-who  has  already  written  very  ably  upon  the  physical  geography  and  geology  of  Hew 
Zealand,  is  about  to  produce  a  stitt  larger  work  thereon,  which  wu,  I  hope,  be  tianriatod 
into  Bngtish*  ... 
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certain  points,  far  exceeds  the  heights  of  the  loftiest  mountains  above  it  Another 
and  still  more  startling  result  of  modern  research  is  the  feet  that,  in  dredging  the 
bottom  of  the  North  Atlantic  Sea,  living  starfish  were  brought  up  from  a  depth 
of  a  mile  and  a  half,  and  were  alive,  even  preserving  their  colour,  when  examined 
on  the  spot  by  Dr.  Wallich. 

If  we  turn  for  a  moment  from  the  advances  in  geographical  research  made  by 
our  own  countrymen,  we  must  admit  that,  of  all  foreign  countries,  Russia  has  of 
late  years  been  most  eminent  in  this  respect  The  Geographical  Society  of  St 
Petersburg  wields  not  only  the  power  and  influence  of  the  Imperial  Government 
of  Russia,  but  receives  also  large  grants  of  public  money,  which  have  enabled  it 
to  carry  on  simultaneous  researches  in  the  steppes  near  the  Caspian  and  in  the 
Caucasus,  and  also  to  describe  the  grand  natural  features  of  Central  Asia,  the 
boundaries  of  the  Chinese  Empire,  and  the  whole  river-system  of  the  mighty 
Amur  with  its  numerous  affluents.  In  this  way  serious  geographical  errors  have 
been  corrected  and  new  features  laid  down  (by  positive  observations)  on  maps ; 
whilst  the  natural  history  of  the  animals  and  plants,  as  well  as  of  the  human 
inhabitants  of  large  regions,  of  which  little  was  previously  known,  has  been  fully 
developed.  These  data  are  accompanied  by  ethnological  and  statistical  descrip- 
tions of  the  inhabitants  of  Eastern  Siberia,  of  the  great  island  of  Sakhalin,  of  Mon- 
golia, and  the  new  territory  of  the  Russians  on  the  right  bank  of  the  Ussuri  River, 
with  its  coast-line  extending  southwards  almost  to  Japan.  Of  the  latter  region, 
indeed,  we  had,  until  very  recently,  only  the  most  imperfect  knowledge. 

Returning  to  the  labours  of  our  own  countrymen,  I  might  expatiate  for  a  long 
time  on  their  discoveries  in  other  distant  lands.  Even  in  the  vast  ancient  empire 
of  China,  so  civilized  in  many  respects,  it  is  but  of  late  years  that  its  grandest 
river,  the  Yangtsze-Kiang,  was  opened  out  to  British  commerce,  through  the 
energy  of  the  Earl  of  Elgin  and  Captain  Sherard  Osborne ;  whilst  the  upper  part 
of  this  mighty  stream  has  since  been  followed  to  1800  miles  above  its  mouth,  and 
admirably  laid  down  on  a  detailed  map  by  Blakiston. 

Then,  again,  we  hope  to  welcome  here  that  indefatigable  explorer  of  various 
distant  lands,  our  Medallist,  Sir  Robert  Schomburgk,  on  his  arrival  from  Siam, 
where  he  has  been  British  Consul-General  for  several  years,  and  of  which  peculiar 
kingdom  he  is  thoroughly  well  qualified  to  give  you  a  most  interesting  account. 

Omitting  almost  entirely  to  notice  what  foreign  geographers  and  ethnologists 
have  accomplished,  I  have  touched  thus  briefly  upon  some  of  the  researches  of  our 
countrymen,  because  I  address  a  Section  of  the  British  Association ;  but  I  must 
not  occupy  too  much  of  your  time  by  retrospective  views  when  we  ought  to  be 
gathering  fresh  fruits. 

There  is,  however,  one  subject  for  your  consideration,  on  which  I  must  say  a  few 
words.  Whether  judging  from  the  great  advances  which  have  been  mentioned, 
or  from  what  you  may  have  heard  or  read  elsewhere,  you  must  not  for  a  moment 
imagine  that  so  great  have  been  the  discoveries,  that  our  vocation  as  explorers  of 
new^  lands  is  likely  to  come  to  an  end.  On  this  point  men  of  high  intellectual 
attainments,  who  do  not  carefully  consult  maps,  are  apt  to  be  deceived  j  and  I  will 
therefore  indicate  a  few  of  the  grand  geographical  problems  which  remain  to  be 
solved. 

At  the  last  anniversary  festival  of  the  Royal  Geographical  Society,  the  Right 
Honourable  W.  Gladstone,  after  congratulating  geographers  on  their  successful 
progress,  thus  addressed  them : — "  There  is  nothing  to  do  now  but  to  congratulate 
you  on  your  proud  position,  and  to  express  a  confident  hope  that  you  will  go  on  as  you 
nave  done.  The  only  apprehension  which  I  think  the  most  sensitive  of  your  friends 
can  entertain,  is  one  connected  with  the  approaching  exhaustion  of  that  scene  to 
which,  at  present  at  least,  your  labours  are  confined — I  mean  the  limited  surface  of 
the  globe  itself.  Alexander,  in  his  day,  thought  he  might  reach  a  point  in  his 
career  when  he  would  desire  to  have  new  worlds  to  conquer.  You,  too,  gentlemen, 
seem  likely,  at  some  time  or  other,  to  reach  that  point. 

Now,  whatever  meaning  my  eloquent  friend  may  have  attached  to  the  words 
"  some  time  or  other,"  let  me  assure  you,  Ladies  and  Gentlemen,  that  that  time  is 
indeed  very  remote,  as  you  will  admit  when  I  simply  lay  before  you  a  few  facts  re- 
specting certain  distant  regions.    You  will  then  see  how  Y^ry  long  a  time  must 
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elapse  before  we  and  our  posterity  can  hope  to  clear  away  the  ignorance  respecting 
a  large  portion  of  the  earth  whicn  now  prevails. 

Looking  first  at  the  most  recent  maps  of  Africa,  see  what  enormous  lacunae  hare 
to  be  filled  in,  and  what  vast  portions  of  it  the  foot  of  the  white  man  has  never 
trodden.  True  it  is  that  large  tracts  north  of  the  equator  have  been  described  by 
Germans  and  French,  as  well  as  by  English  expeditions,  particularly  that  in  which 
Berth  was  so  distinguished. 

With  the  exception,  however,  of  Abyssinia  and  the  snowy  mountain  Kilimand- 
joro,  explored  by  Von  der  Decken  and!  the  late  Richard  Thornton,  few  of  these 
tracts  have  been  laid  down  on  detailed  maps.  In  the  central  equatorial  region,  but 
for  the  example  set  by  the  three  gallant  officers  of  our  Indian  armies,  Burton,  Speke, 
and  Grant,  and  encouraged  and  supported,  I  rejoice  to  say,  by  the  Royal  Geogra- 
phical Society,  those  countries  would  have  remained  as  unknown  as  they  have  been 
throughout  all  history,  from  the  days  of  Ptolemy  to  our  own.  But  if  thus  a  chief 
water-basin  of  the.Wnite  Nile  has'been  boldly  outlined,  how  much  does  there  re- 
main to  be  done  in  order  to  test  the  value  of  the  anticipations  of  Br.  Beke — still 
more,  to  complete  a  general  sketch  even  of  the  geography  of  equatorial  Africa  I  Is 
it  not  essential  that  the  Victoria  Nyanza  of  Speke,  a  body  of  water  as  large  as 
Scotland,  which  has  only  been  touched  at  a  few  points  on  its  southern,  western, 
and  northern  shores,  should  have  all  its  shores  and  affluents  examined  P  And  do 
not  the  Mountains  of  the*  Moon  of  the  same  explorer  invite  a  survey  P  Have  we 
not  yet  to  find  out  the  source  of  the  great  Zaire  or  Congo,  and  trace  that  river  to 
its  mouth  P  And  who  has  yet  reached  the  sources  of  the  mighty  Niger  P  Again, 
when  we  cast  an  eye  down  the  map  southwards,  are  we  not  stul  in  ignorance  of  the 
drainage  and  form  of  a  prodigious  extent  of  country  between  the  Tanganyika  Lake 
of  Burton  and  Speke,  and  the  Zambesi  and  Shire*  of  Livingstone  P  Are  we  not  at 
this  moment  most  anxious  to  determine,  by  positive  observation,  whether  there 
exists  a  great  series  of  lakes  and  rivers  proceeding,  as  Cooley  has  suggested,  from 
Tanganyika  on  the  north  to  Lake  Nyassa  on  the  south  P  and  has  not  Livingstone's 
very  last  effort  been  directed  to  this  point  ? 

If  Central  Africa  is  ever  to  advance  in  civilization,  and  its  inhabitants  are  to  be 
brought  into  commercial  relations  with  Europe,  one  of  the  best  chances  of  our  ac- 
complishing it  will,  in  my  opinion,  consist  m  rendering  the  great  White  Nile  a 
highway  ot  intercourse  and  traffic.  And  if  the  present  ruler  of  Egypt  shall  bring 
about  this  most  desirable  end,  by  putting  a  stop  to  the  lawless  slave-trade,  carried 
on  beyond  his  frontiers  under  the  guise  of  dealing  in  ivory,  and  by  establishing 
marts  of  commerce  on  the  banks  of  the  great  river,  Africa  will  owe  more  to  him 
than  to  any  ruler  since  the  days  of  the  Roman  Emperors,  who,  though  they  tried, 
never  succeeded  in  opening  out  the  regions  around  the  headwaters  of  the  Nile. 

In  touching  upon  this  subject,  I  have  to  congratulate  you  on  the  news  which  has 
arrived,  that  that  chivalrous  explorer,  Mr.  Samuel  Baker,  is  successfully  examin- 
ing the  central  equatorial  regions,  from  which,  I  trust,  he  will  bring  us  the  solu- 
tion of  some  of  the  problems  already  adverted  to,  and  will  determine  the  real  source 
of  the  waters  which  supply  the  Luta  N'zige  of  Speke  and  Grant 

I  have  also  to  announce  that  Baron  von  der  Decken  has  proceeded  on  his  bold 
adventure  to  explore  the  interior  of  Africa  from  the  east  coast,  by  ascending  the 
Juba,  or  one  of  the  adjacent  rivers,  with  tworiver-steamers  constructed  at  his  own 
cost. 

In  making  these  allusions  to  African  discovery,  most  heartily  do  I  congratulate 
geographers  on  the  safe  return  of  my  excellent  and  disinterested  friend  Livingstone, 
Already,  after  his  first  two  great  traverses,  from  east  to  west  and  from  west  to  east, 
across  South  Africa,  this  undaunted  missionary  had  won  for  himself  imperishable 
renown.  But  now,  after  a  second  expatriation  which  has  lasted  upwards  of  six 
years  (his  previous  journeys  occupying  sixteen  years),  during  which  he  has  been 
labouring  conjointly  to  improve  the  condition  of  the  natives  and  to  extend  geogra- 
phical knowledge,  he  comes  home  with  a  firm  resolution  to  adhere  to  his  noble 
calling  for  the  benefit  of  the  natives,  and  to  return  to  that  country  in  which  the 
black  man  must  bless  his  name ! 

The  return  also  of  Captain  Burton,  from  the  Congo  and  Fernando  Po,  ensures 
for  us  some  fresh  and  pregnant  communications  respecting  Western  Africa ;  and 
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when  we  know  that  Francis  Galton,  though  much  occupied  with  the  duties  of  a 
General  Secretary,  will  always  take  part  in  our  discussions,  and  that  Barth*  is 
likely  to  be  present,  it  is  probable  that  we  shall  have  a  concourse  of  travellers 
capable  of  illustrating  the  geography  and  ethnology  of  Africa,  such  as  was  never 
assembled  at  any  former  meeting. 

If  we  turn  to  America,  we  find  that  an  adventurous  gentleman  of  Chili,  Sefior 
Don  Guillermo  Cox,  has  described  a  new  route  across  the  Andes,  which,  by  almost 
bringing  together  the  waters  flowing  into  the  Atlantic  and  Pacific,  is  likely  to  open 
out  commerce  between  fertile  regions  on  the  west  and  Buenos  Ayres  on  the  Atlantic. 
Aware  of  our  almost  entire  ignorance  of  the  interior  of  Patagonia,  the  same  bold 
traveller  purposes  to  make  a  journey  throughout  this  enormous  nnknown  region 
down  to  the  Straits  of  Magellan. 

In  mentioning  these  straits,  I  am  bound  to  remind  you  how,  in  former  years,  that 
eminent  nautical  surveyor  Admiral  FitzRoy,  when  accompanied  by  the  great  na- 
turalist Charles  Darwin,  threw  a  flood  of  fight  upon  the  configuration  and  struc- 
ture of  the  coasts  of  South  America  and  the  Falkland  Islands.  Now,  although  in 
this  short  and  popular  Address  I  cannot  do  justice  to  all  the  advances  which  nave 
been  made  in  meteorology,  it  gratifies  me  to  direct  your  attention  to  the  recent 
important  labours  in  that  science  of  the  same  gallant  officer.  For,  by  well-digested 
comparisons  between  the  state  of  the  barometer  and  the  direction  and  force  of  the 
winas,  Admiral  FitzRoy  has  proved  to  the  nation  what  useful  interpreters  in  his 
hands  are  these  natural  phenomena.  By  his  forecasts  of  approaching  storms  and 
the  prompt  use  of  the  electric  telegraph,  he  has  saved  many  a  ship  and  the  lives  of 
numbers  of  our  seamen. 

If  we  range  from  the  south  to  the  north  of  America,  numerous  indeed  are  the 
tracts  which  call  for  examination ;  and  even  at  this  meeting  I  hope  to  see  new  fea- 
tures pointed  out  to  us  in  that  northern  prolongation  of  the  Rocky  Mountains, 
which  separates  the  sources  of  the  Saskatchewan  on  the  east  from  those  of  the 
Thomson  and  Fraser  rivers  of  British  Columbia  on  the  west  This  knowledge, 
acquired,  under  great  privations,  by  young  Viscount  Milton  and  his  friend  Dr. 
Cheadle,  comes  to  us  here  in  addition  to  what  had  been  gathered  together  by  Pal- 
User,  Hector,  and  Blakiston,  as  published  in  a  Parliamentary  Blue  Book,  and  has 
fortunately  arrived  in  time  to  improve  a  highly  valuable  map  of  British  North 
America,  which,  derived  from  original  documents,  is  now  about  to  be  issued  to  the 
public  by  that  sound  practical  geographer,  John  Arrowsmith,  who,  in  virtue  of  the 
great  services  he  has  rendered  to  geographical  science,  most  worthily  obtained  a 
gold  medal  of  the  Royal  Geographical  Society. 

Let  me  next  remind  you  that  we  are  yet  entirely  in  the  dark  as  to  the  true  geo- 
graphy of  the  interior  or  Arabia.  It  is  indeed  only  within  the  last  few  months  that, 
travelling  in  the  guise  of  a  physician,  the  spirited  and  eloquent  Palgrave  has  been 
the  first  intelligent  person  to  traverse  that  country  to  the  Persian  Gulf.  Can  any 
one  who  recently  heard  this  traveller  narrate  his  adventures  before  the  Geographi- 
cal Society  ever  forget  the  deep  impression  he  made  upon  the  crowded  audience 
when  he  told  us  his  wondrous  Arabian  Nights*  tale  ?  In  a  word,  we  must  confess 
that  modern  geographers  are  infinitely  less  acquainted  with  Arabia  than  the  ancients 
and  their  great  geographer  Ptolemy. 

Again,  m  Asia — though  Russia  has  very  recently,  as  I  have  said,  done  much  in 
the  north,  and  the  English  in  the  far  south-east  of  that  quarter  of  the  globe — the 
very  last  communication  to  the  Royal  Geographical  Society,  proceeding  from  the 
cealous  Hungarian  M.  V4mb6*ry,  who  travelled  disguised  as  a  Dervish,  or  holy 
Mohammedan  beggar,  has  brought  vividly  to  our  minds  a  consciousness  of  the 
little  we  know  of  the  vast  countries  once  ruled  over  by  Genghis  Khan  and  Timur  ? 
In  truth,  the  passage  to  the  ancient  capital  Samarkand  across  those  regions  has  of 
late  years  become  infinitely  more  difficult  than  in  the  days  of  Marco  Polo.  Then 
<1390),  and  even  in  1406f,  when  an  embassy  from  Henry  the  Third  of  Spain  to 
tee  great  Emir  Timur  reached  Samarkand,  the  wide-spread  influence  of  Genghis 
Khan  still  subsisted.  From  that  distant  day  there  is  no  record  of  any  European 
*  Dr.  Barth  was  unexpectedly  prevented  from  coming  to  England, 
t  See  *  Narrative  of  the  Embassy  of  Oavijo/  translated  and  edited  by  QemcnU  B. 
Markham.    Volume  of  the  Hafcluyt  Society,  1859. 
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having  Tidied  Samarkand  until  the  year  1841,  when  the  Emir  of  Bokhara  requested 
the  Emneror  Nicholas  to  send  scientific  men  from  Russia  to  search  for  gold.  This 
Imperial  expedition,  which  visited  Samarkand  as  well  as  Bokhara,  was  purely 
scientific,  and  consisted  of  two  officers  of  the  School  of  Mines,  ButeniefF  and  Bo- 
goslowski  j  a  very  able  young  naturalist,  Lehmann,  since  dead :  an  interpreter : 
and  that  eminent  (geographer  Khanikoff,  who,  at  the  Meeting  of  this  Association 
held  at  Oxford  in  i860,  gaye  us  such  an  interesting  account  ox  other  parts  of  Cen- 
tral Asia*. 

On  the  whole,  however,  as  M.  Vainbery  will  tell  us,  those  regions  are  so  occu- 
pied by  savage  warring  Turcomans  and  other  Tartars,  that  the  solitary  traveller  is 
more  decidedly  shut  out  from  them  than  he  is  from  Arabia,  China,  Africa,  and  other 
countries,  in  which  so  many  great  problems  also  remain  to  be  solved. 

No  region  certainly  calls  more  for  the  examination  of  geographers  than  Asia,  the 
cradle  of  the  human  race;  and,  albeit  the  Russians,  independently  of  their  researches 
In  Bokhara  and  Samarkand,  have  made  notable  explorations  from  Siberia  into  Mon- 

F)lia,  and  southwards  to  the  borders  of  China  and  Japan,  Sir  Henry  Rawlinson  will, 
hope,  explain  to  you  what  extensive  regions  there  are  which  require  to  be  explored 
and  defined  between  Nineveh  and  Babylon,  the  countries  of  his  memorable  exploits, 
and  the  British  empire  of  the  East.  There,  even  at  this  day,  no  one  has  followed 
the  grand  river  Burhampooter  from  Hindostan  into  China,  though  the  project  has 
often  been  agitated,  and  will,  I  trust,  soon  be  accomplished. 

Again,  are  there  not  other  vast  tracts  in  the  New  World  which  no  scientific 
traveller  or  explorer  has  yet  visited  ?  Cannot  our  Secretaries,  to  whom  I  have 
already  alluded,  point  to  many  a  district,  nay,  to  whole  regions,  which  call  for  ex- 
amination P  Ask  Mr.  Clements  Markham  how  much  there  remains  for  the  geo- 
grapher to  do  along  the  great  Cordillera  of  the  westP  Then  let  Mr.  Bates  speak 
to  you,  as  I  trust  he  will  at  this  meeting,  of  the  enormous  countries  watered  by  the 
affluents  of  the  mighty  Amaxons,  which  still  call  for  fresh  researches. 

Without  further  dwelling,  as  I  might,  upon  numberless  new  fields  for  explora- 
tbn;  I  hope  that  I  have  now  satisfied  you  that  the  apprehension  of  geographers 
having  already  done  so  much  that  they  will  soon  have  little  or  no  work  to  perform,, 
is  quite  imaginary ;  for  you  may  rely  upon  it,  that  the  most  ardent  and  adventurous 
men,  whether  geographers,  ethnologists,  or  naturalists,  will  find  stout  employment 
for  many  a  long  year. 

If  I  were  to  extend  my  observations  to  those  boundless  branches  of  our  subject 
comprehended  under  the  term  Physical  Geography,  which  only  come  into  play  after 
the  discoveries  of  new  lands,  have  been  made,  this  Address  would  necessarily  be 
swollen  to  undue  dimensions.  In  fact,  physical  geography  embraces  the  consider- 
ation of  the  last  of  the  long  series  of  geological  changes,  as  well  as  of  all  natural 
operations  in  the  historic  period,  and  the  geographical  distribution  of  man,  anim^l^ 
and  plants.  Nay,  more ;  in  the  hands  of  so  skilful  an  exponent  as  Maury,  it  in* 
volves  continual  researches  into  the  condition  and  relations  of  the  ocean  and  the 

*  M.  Khanikoff* b  account  of  this  expedition  wis  translated  into  English  by  Baron  de 
Bode,  under  the  title  of  '  Bokhara ;  its  Amir  and  its  People,'  1846.  Shortly  after  this 
expedition  left  Orenburg  I  was  myself  in  that  city  and  on  the  Kirghis  steppes,  and  saw 
what  a  continuous  trade  and  intercourse  took  place,  as  of  old,  between  Russia  and  Bok- 
hara, It  is  much  to  be  regretted  that  the  English  public  are  so  little  acquainted  with 
such  facts  as  are  mentioned  by  the  Russian  explorers.  For  example,  and  independently 
of  science,  M.  Lehmann  has  left  an  account  of  the  very  friendly  relations  which  existed 
between  the  Russian  officers  and  our  unfortunate  countrymen  Stoddart  and  Conolly,  who, 
shortly  after  the  departure  of  the  Russian  Mission,  were  barbarously  murdered  by  order 
of  the  Khan  of  Bokhara.  M.  Khanikoff  has,  indeed,  himself  assured  me  that  he  tried  in 
vain  to  induce  our  officers,  who  had  had  disputes  with  the  Emir,  to  leave  the  country 
with  the  Russian  Mission,  being  conrinoed  that  they  ran  great  risk  by  remaining  in  the 
power  of  a  lawless  fanatic.  I  am  indebted  to  a  Russian  gentleman,  M.  Hippius,  whose 
notice  will  be  communicated  to  this  meeting,  for  recalling  my  attention  to  these  fcots. 
For  an  account  of  the  mineral  structure  of  the  region,  see  '  Annales  des  Mines  de  Russia,' 
1842,  No*.  10  and  11  j  and  for  the  natural  history  and  geology,  as  well  as  the  buildings  of 
Samarkand,  see  the  interesting  journal  of  M.  Lehmann  in  the  17th  volume  of  the  Bcisra^e 
of  Yon  Baer  and  Ton  Helmersen.  My  valued  friend  General  von  Helmersen  doubts  tf 
Marco  Polo  ever  was  at  Samarkand ! 
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atmosphere,  as  well  as  of  the  earth,  which  must  prove  to  be  of  ceaseless  interest*. 
Viewed  in  this  broad  sense,  geography  is,  indeed,  of  surpassing  importance,  and  the 
field  for  the  range  of  our  noble  science  becomes  really  unlimited  f. 

Let  us  therefore  hope  that  at  this  meeting  we  may  gather  together  a  few  shreds 
of  that  augmenting  knowledge  of  foreign  parts  which  the  wandering  habits  of  our 
countrymen  have  led  them  to  acquire,  respecting  the  outlines  and  structure  of  vari- 
ous countries,  their  inhabitants  and  natural  products,  and  thus  justify  my  anticipa- 
tion, that  the  Bath  Meeting  will  be  second  to  no  one  which  has  preceded  it  in  the 
interest  of  the  Geographical  and  Ethnological  communications  which  will  be  laid 
before  us. 

In  conclusion,  I  have  a  just  pride  in  quoting  the  animating  and  truthful  words 
which  Mr.  Gladstone  recently  addressed  to  geographers,  inasmuch  as  they  cannot 
be  too  widely  known,  and  will,  I  am  sure,  be  warmly  applauded  by  this  Assembly : — 
"  It  is  the  love  of  adventure,"  said  the  eloauent  statesman,  "  it  is  the  boldness  in 
feeing  danger,  it  is  the  strong  self-reliance,  it  is  the  ready  presence  of  mind,  it  is 
all  that  constitutes  that  powerful  individuality  which  lies  at  the  root  of  the  whole 
greatness  of  this  country,  and  which  likewise  has  lain  at  the  root  of  the  great- 
ness  and  the  performances  of  geographers.  The  very  same  causes  which  have 
made  you  distinguished  as  a  Geographical  Society,  are  those  which  have  made 
England  distinguished  among  the  nations  of  the  world/' 

On  the  Province  of  Azerbaijan. 
By  Keith  E.  Abbott,  Consul- General  at  Teheran. 


Notes  on  Hie  Maories  of  New  Zealand,  with  Suggestions  for  their  Pacification 
and  Preservation.  By  Col.  Sir  James  Edward  Albxaxdeb,  K.CJjJS. 
The  author  specified  the  causes  which  led  to  the  New  Zealand  wars  of  1800  and 
1863,  in  the  former  of  which  he  commanded  a  regiment.  He  believed  that  a 
great  wrong  had  been  done  to  the  Maories,  whom  he  described  as  a  generous  and 
improving  people,  suffering  under  the  prejudices  and  selfishness  of  the  lower  dam 
of  English  settlers.  The  plan  he  suggested  for  their  pacification  and  preservation 
was  forming  them  into  agricultural  colonies,  teaching  them  husbandry,  and  en- 
couraging them  in  trade.  ' 

On  the  Ethnology  of  Cambodia.  By  Dr.  A.  Bastian,  of  Bremen. 
The  author  remarked  that,  the  more  the  extent  of  the  splendid  stone  monuments 
which  spread  over  Cambodia,  Laos,  and  the  adjoining  provinces  of  Cochin-China 
becomes  known  and  investigated,  the  more  urgently  will  rise  the  demand  on 
scientific  research  to  solve  the  problem  of  their  construction.  As  the  chronicles  of 
Cambodia  are  quite  modern,  and  as  on  the  early  annals  of  the  Siamese  no  reliance 
can  be  placed,  one  naturally  looks  for  information  to  another  neighbouring  state— 
Tonauin,  which,  thanks  to  its  Chinese  civilization,  presents  something  like  Chinese 
regularity  and  order  in  its  records.  Till  now,  however,  the  study  of  Tonquinese 
history  has  been  bare  of  any  valuable  results.  In  the  eastern  part  of  the  province 
of  Bindinh  was  discovered,'  some  years  ago,  amidst  the  jungle,  a  large  town  in 
ruins,  consisting  of  fifty  towers,  which  were  ornamented  with  figures  of  men 
and  animals,  and  surrounded  with  a  square  wall  of  white  stone.  A  Chinese  tra- 
veller, who  visited  Cambodia  in  the  vear  1295,  sneaks  of  fifty-four  towers  in  the 
capital,  each  containing  the  statue  of  a  deitv,  witn  a  serpent  in  its  hand  (as  it  is 
seen  in  Java),  to  ward  off  those  passing.  The  ruins  of  Nakhon  Vat  were  likewise 
accidentally  discovered  by  the  Cambodians  in  the  year  1570,  after  having  lain 
buried  in  the  jungle  for  many  centuries :  and,  in  travelling  over  the  frontiers  be- 
tween Birman  and  Siam,  tine  author  had  many  spots  in  that  desolate  region 

•  See  the  new  small  work,  '  Physical  Geography,'  by  M.  F.  Maury,  LL.D.  Longman, 
London. 

t  In  mv  last  Address  to  the  Royal  Geographical  Society,  I  explained  how  all  the  vari- 
ous affiliations  of  geography,  in  this  extended  sense,  are  combined  in  the  operations  of  the 
Imperial  Geographical  Society  of  St.  Petersburg. 
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pointed  out  to  him  where  traces  of  former  cities  were  overgrown  and  hidden  by 
the  dense  vegetation.  

On  the  Delta  of  the  Amazons.  By  H.  W.  Bates,  Assist-Sec.  R.G.S. 
The  area  which  geographically  constitutes  the  Delta  of  the  Amazons  forms  an 
irregular  triangle,  measuring  about  180  miles  each  way.  Contrary  to  what  might 
be  expected  in  the  mouth  of  a  great  river  lying  on  the  equator,  the  country  in  and 
around  it  has  a  pleasant  and  salubrious  climate.  The  islands  and  neighbouring 
mainland  are  not  formed  wholly  of  fluvial  deposit :  this  is  the  case  only  with  a 

I)ortion  of  the  area,  120  miles  distant  from  the  sea,  the  remaining  portion,  or  that 
ying  nearest  the  sea,  having  a  rocky  base  and  a  sandy  soil,  the  product  of  the  dis- 
integration of  the  rocks.  The  author  concluded  that  this  alluvial  portion  of  the  area 
was  the  true  delta,  and  that  at  no  very  distant  period  the  seaward  portion  of  the 
present  delta  formed  a  series  of  islands  lying  on  the  mouth  of  the  river.  These 
islands  he  proved  to  be  of  great  antiquity  by  an  analysis  of  their  fauna,  which 
shows  (in  tne  groups  examined)  a  large  proportion  of  endemic  species.  The  strong 
affinity  of  the  fauna  of  the  south  side  of  the  delta  with  that  of  Guiana  also  tended 
toshow  that  the  two  regions  could  not  have  been  formerly  separated  by  a  gulf  180 
miles  wide,  impassable  by  these  species.  Had  this  been  the  case,  tne  southern 
margins  would  more  naturally  have  been  peopled  from  Brazil  further  south,  there 
being  no  known  barrier  to  hinder  the  migration  of  species  from  this  direction.  All 
the  facts  furnished  by  the  physical  geography  and  the  fauna  pointed  to  the  result, 
that  an  ancient  tract  of  land  or  chain  of  islands  bridged  over  the  space  between 
Guiana  and  what  are  now  the  southern  borders  of  the  delta. 


An  Account  of  (he  Human  Bones  found  in  Tumuli  situated  on  the  Cotteswold 
Hills.  By  Dr.  H.  Bibd. 
The  barrows  and  tumuli  on  the  Cotteswold  Hills  vary  in  their  size,  structure, 
and  contents.  They  are  of  two  kinds — round  tumuli  and  long  barrows.  The 
round  tumuli  are  roughly  constructed,  and  a  lost  is  generally  placed  near  the  centre. 
The  kist  may  contain  the  bones  of  one  or  many  human  bodies  of  different  ages 
and  both  sexes,  and  flint-flakes  and  black  rude  pottery.  The  long  tumuli  or 
barrows  are  constructed  in  a  superior  manner.  Tne  bones  found  in  the  round 
tumuli  indicate  a  peculiar  race.  They  are  tall,  stout,  square-built,  and  athletic, 
varying  in  height  from  five  feet  six  inches  to  above  six  feet.  They  had  long  oval 
heads  with  large  bases,  wide  and  expanded  behind,  narrow,  low,  and  contracted 
in  front.  The  human  remains  discovered  in  the  long  barrows  differ  from  those  of 
the  round  tumuli,  and  are  often  mixed.  Most  of  the  higher-developed  skulls, 
found  in  the  vaults  of  the  long  tumuli,  were  broken  across  the  vertex ;  and  Dr. 
Thurnam  has  suggested  that  such  broken  skulls  found  at  Rodmorton  tumulus  may 
have  been  broken  before  death,  being  the  remains  of  murdered  prisoners,  or  of 
persons  slain  for  sacrificial  purposes.  jDt.  Bird  described  some  of  a  large  collection 
of  bones  which  he  had  taken  from  the  tumuli,  expressing  an  opinion,  from  the 
difference  in  configuration  of  some  of  the  skulls^  and  some  slight  difference  in  the 
thigh  bones,  that  some  were  the  remains  of  an  inferior  race — the  aborigines  of  the 
country — and  others  of  a  superior  race  that  had  made  incursions  into  them  from 
other  lands.  He  contended,  too,  that  the  flints  which  he  had  found  were  iden- 
tical in  character  with  those  recently  discovered  abroad,  and  which  were  held  as 
proofs  of  an  earlier  history  than  that  current  among  us. 

Advance  of  Colonization  in  North-Eastern  Australia. 
By  Sir  Geobge  Bowbn,  M.A. 


On  the  Present  State  of  Dahome.    By  Captain  Bxtbton. 

In  the  year  1863-64,  the  author  twice  visited  Dahome;  and  he  was  now 

induced  to  thus  make  known  the  results  of  his  observations  of  Dahome  life 

in  the  belief  that  his  experience  would  rectify  many  popular  mistakes.   The  extent 

of  the  land  of  Dahome  had  been  exaggerated,  ana  was  but  about  4000  square 
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miles,  with  a  population  of  about  160,000.  The  Customs  of  the  Dahomsms  an 
divided  into  Grand  and  Yearly.  The  Grand  Custom  takes  place  only  after  the 
death  of  a  king.  The  last  Grand  Customs  were  performed,  in  November  I860; 
by  Gelele,  the  present  sovereign,  to  honour  the  name  of  his  sire  Gezo.  Reports 
from  the  Wealeyan  missionaries  show  that  very  little  change  has  taken  place  at 
regards  the  number  of  victims  during  two-thirds  of  a  century.  The  Yearly  Cus- 
toms were  first  heard  of  by  Europe  in  the  days  of  Agaja  the  Conaueror  (17(fe-27), 
They  form  continuations  of  the  Grand  Customs,  and  they  periodically  supply  the 
departed  monarch  with  fresh  attendants  in  the  shadowy  world.  The  number  of 
victims  at  the  Annual  Customs  has  been  greatly  swollen  by  report  During  the 
author's  second  visit  to  Agbome  forty  men  were  put  to  death,  an  equal  number  of 
women  presumably  being  sent  to  the  next  world;  but  if  so,  the  execution  took 

flace  within  the  palace.  The  men  were  all  criminals  and  war-captives;  no  innocent 
)ahoman  is  ever  killed  on  these  occasions,  and  the  king  judges  in  person  those 
accused  of  capital  offences.  He  is  so  particular  about  the  lives  of  his  subjects,  that, 
throughout  the  empire,  coroners'  inquests  must  follow  every  death  and  certify  that 
it  has  not  been  violent.  The  time  of  execution  is  during  the  hours  of  darkness ; 
and  of  these  Zan  Nyanyana,  or  "Bad  Nights,"  there  were  two— January  1  and 
January  6, 1864.  The  public  stay  within  doors  under  pain  of  death,  and  tne  king 
personally  superintends  the  executions.  Some  are  clubbed  ("ammaazati")}  others 
are  beheaded  by  the  Mingan,  or  premier.  After  death  the  bodies  are  exposed  in 
the  Uhunjro  market-place  for  a  tew  days.  The  men,  attired  as  during  life,  in  shirts 
and  nightcaps,  are  seated  in  pairs  upon  Gold  Coast  stools,  supported  by  a  double- 
storied  scaffold,  about  40  feet  high,  of  rough  beams,  two  perpendiculars  and  as 
many  connecting  horizontals.  Between  these  patibula  are  galleries  of  thin  posts, 
about  80  feet  tall,  with  single  or  double  victims,  hanging  head  downwards ;  cords, 
passed  in  several  coils  round  the  ankles  and  above  the  knees,  attach  them  to  the 
cross  bar  of  the  fatal  tree.  These  tokens  of  the  king's  piety  are  allowed  to  remain 
exposed  for  several  days,  after  which  they  are  thrown  into  the  city  ditch.  It  is 
not,  however,  at  the  Customs  that  the  great  loss  of  life  takes  place.  Whatever 
action,  however  trivial,  is  performed  by  the  king,  it  must  dutifully  be  reported  to 
his  sire  in  the  shadowy  realm.  A  victim,  almost  always  a  war-captive,  is  chosen ; 
the  message  is  delivered  to  him,  an  intoxicating  draught  of  rum  following  it,  and 
he  is  despatched  to  Hades  in  the  best  of  humour.  Captain  Burton  continued : — "  I 
beard  of  only  one  case  where  the  victim  objected  to  lose  his  life.  Even  those  who 
were  prepared  for  the  Customs  (which  1  witnessed)  sat  looking  at  the  various 
Ceremonies,  beating  time  to  the  music,  and  eyeing  all  my  movements.  At  my  request 
the  king  pardoned  about  half  of  them,  but  no  man  thanked  me.  There  are  two 
ethnological  peculiarities  in  Dahome  which  require  notice — the  corporeal  duality 
of  the  kin$,  and  the  precedence  of  women  over  men.  The  monarch  is  double — 
two  kings  in  one.  Gelele,  for  instance,  rules  the  city,  and  Addo-kpon  governs  the 
bush—that  is  to  say,  the  country  and  farmer  folk,  "the  latter  has  his  palace,  about 
six  miles  from  the  capital,  his  high  officers,  male  and  female,  his  wives  and  eunuchs. 
Moreover  criminals  and  victims  are  set  apart  for  him  at  the  Customs.  With 
regard  to  the  position  of  women,  it  must  be  remembered  that  the  king  has  two 
courts,  masculine  and  feminine.  The  former  never  enter  the  women's  palace ;  the 
latter  never  quit  it  except  on  public  occasions.  The  high  officers  of  Doth  courts 
correspond  in  name  and  dignity :  there  are,  for  instance,  the  female  "  Min-gan  " 
and  the  male  "  Min-gan,"  the  she-Meu  and  the  he-Meu,  and  the  woman  officer 
is  called  the  "  No,"  or,  mother  of  the  man.  Strangers  also  find  maternal  parents. 
There  is,  for  instance,  an  English  "  mother,"  who  expects  presents  from  her 
proUgSs.  Some  resident  merchants  have  two  "  mothers,''  one  given  by  the  late, 
the  other  by  the  present  king.  Royalty  itself  is  not  exempt;  there  are  "mothers'' 
for  all  the  deceased  rulers.  The  origin  of  this  exceptional  organization  is,  1  believe, 
the  masculine  physique  of  the  women,  enabling  them  to  compete  with  the  men  in 
bodily  strength,  nerve,  and  endurance.  The  custom  is  of  old  data  in  Yoruba ;  and 
our  histories  depict  the  "  Mino"  ("  our  mothers  " — vulgarly  called  amaions),  before 
the  birth  of  the  late  King  Gezo,  who  used  to  boast  that  he  had  organized  a  female 
army*  He  ordered  every  Dahoxnan  to  present  his  daughter,  of  whom  the  most 
promising  are  chosen,  and  trained  to  arms.    Gelele,  the  actual  ruler!  causes  every 
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girl  to  be  brought  to  him  before  marriage,  and  retain*  Her  at  hie  pleasure  in  the 
palace.    Of  Gelele's  so-called  amazons  about  two-thirds  are  said  to  be  maidens — 
a  peculiar  body  in  Africa.    The  remaining  third  have  been  married.    That  an  ele- 
ment of  desperation  might  not  be  wanting,  women  liable  to  death  are  "  dashed  "  to 
the  king,  and  are  duly  enlisted.    The  fighting  women  are  not  de  faoto  married  to 
the  long;  but  it  may  take  place  at  his  discretion.    The  first  person  that  made 
the  present  ruler  a  father  was  one  of  his  colonels.    The  amazons  affect  male  attire, 
especially  when  in  uniform.  There  is  nothing  savage  or  terrible  in  their  appearance. 
When  young,  they  are  compelled  to  dance  and  to  take  violent  exercise,  wnich  ren- 
ders them  somewhat  lean ;  and,  as  they  advance  in  years,  they  grow  in  weight.  The 
soldieresses  are  not  divided  into  regiments.    There  are,  however,  three  distinct 
bodies,  as  in  the  male  army.    The  Fauti  company  takes  the  centre,  and  represents 
the  body-guard.    The  king  generally  pays  "  distinguished  strangers  "  the  compli- 
ment of  placing  them  in  command.    I  had  this  honour,  but  was  not  thereby  enti- 
tled even  to  inspect  my  corps.    The  Fanti  women  bind  round  their  hair,  which 
requires  scanty  confinement,  narrow  white  fillets,  with  two  rude  crocodiles  of  blue 
cloth  sewn  on  the  band.    The  other  two  divisions  are  the  wings,  right  and  left 
The  three  corps  consist  of  five  arms,  under  their  several  officers— namely,  1.  The 
Agbarya,  or  blunderbuss-women,  who  may  be  considered  the  grenadiers.   They  are 
the  biggest  and  strongest  of  the  force,  and  each,  is  accompanied  by  an  attendant  car- 
rying ammunition.     With  these  rank  the  carbineers,  the  bayoneteers,  and  a  com- 
pany armed  with  heavy  weapons,  and  called  "  Qan>  u'  nlan,"  or  "  Sure  to  kilL"    2, 
The  Elephant-hunters,  who  are  held  to  be  the  bravest  of  these  women;  twenty  have 
been  known  to  bringdown,  at  one  volley,  with  their  rude  appliances,  seven  animals 
out  of  a  herd.    8.  The  Nyekplo-hen-to,  or  women  armed  with  the  huge  razors,  of 
which  an  illustration  lately  appeared  in  the  English  papers.     4.  The  infantry,  or 
line  women,  forming  the  staple  of  the  forces ;  from  them,  as  in  France,  the  ifite  is 
drawn.    They  are  armed  with  Tower  muskets,  and  are  well  supplied  with  ammu- 
nition.   But  they  "  manoeuvre  with  precisely  the  precision  of  a  nook  of  sheep,"  and 
they  are  too  light  to  stand  a  charge  of  the  poorest  European  troops.   Personally  they 
are  lean,  without  much  muscle  j  they  are  hard  dancers,  indefatigable  singers,  and, 
though  affecting  a  military  and  swaggering  gait,  they  are  rather  mild  and  unas- 
suming in  general  appearance.    5.  The  Go-hen-to,  or  archeresses,  who,  in  the  late 
king's  time,  were  young  girls,  the  parade  corps,  the  pride  of  the  army,  and  the  pink 
of  dancers.    Armed  with  a  peculiar  bow,  a  quiver  lull  of  light  cane-shafts,  and  a 
small  knife  lashed  with  a  lanyard  to  the  wrist,  they  were  distinguished  by  scanty 
attire,  by  a  tunic  extending  to  the  knee,  and  by  an  ivory  bracelet  on  the  left  arm. 
Their  weapon  has  sunken  in  public  esteem,    under  Gezo's  son  they  are  never  seen 
on  parade,  and,  when  in  the  neld,  they  are  used  as  scouts  and  porters.    They  also 
carry  the  wounded  to  the  rear.    The  total  number  of  amazons  was  1686.    Grelele, 
the  present  king,has  never  been  able  to  bring  more  than  10,000  troops  into  the  field. 
His  "  most  illustrious  viragos  "  are  now  a  mere  handfuL    King  Gezo  lost  the  flower 
of  his  force,  in  March  1851,  under  the  walls  of  Abeokuta,  and  the  loss  was  never 
made  good.    Gelele  has  lately  followed  the  example  of  his  sire.    On  Tuesday, 
March  15, 1864,  the  present  king  carried  out  his  favourite  project,  his  daily  thought 
and  nightly  dream— an  attack  upon  Abeokuta,  where  his  rather  had  left  fame  and 
honour.    The  attempt  was  contemptible  in  the  extreme,  and  the  consequence  to 
Dahome  a  loss  of  about  1000  slain  and  about  2000  captured.    Thus  Dahome  yearly 
loses  prestige.   She  is  weakened  by  a  traditional  policy,  by  a  continual  shedding  of 
blood,  and  by  the  arbitrary  measures  of  her  king,  who  has  resolved  to  grind  the 
foes  of  his  subjects  for  ten  years,  of  which  six  have  elapsed.    She  is  demoralized 
by  an  export  slave-trade,  by  frequent  failings  in  law,  ana  by  close  connexion  with 
Europeans.    As  was  remarked  a  dozen  years  ago  by  Commander  Forbes,  Dahome 
now  contains  no  Dahomans.    The  gallant  old  race  of  which  our  historians  speak 
has  been  killed  out;  its  place  has  been  taken  by  a  mongrel  breed  of  captives. 
Except  the  royal  blood,  which  may  number  2000  souls,  all  are  of  an  impure  race, 
and  are  bondjide  slaves  to  the  king.    Under  these  circumstances,  it  is  pleasing  to 
remark  the  gradual  but  sure  advance  of  El  Islam,  the  perfect  cure  of  the  disorders 
which  rule  tne  land.    Amongst  eight  hammock-bearers  I  found  two  Moslems." 
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On  the  Biver  Congo.  By  Captain  Burton. 
This  paper  contained  the  particulars  of  the  author's  ascent  to  the  Yellala,  or 
Great  Bapids  of  the  Congo.  He  remarked  that  Africa  boasted  four  first-rate 
rivers,  all  rising  within  the  zone  of  nearly  constant  rain.  These  were  the  Nile, 
the  Niger,  the  Zambesi,  and  the  Congjo.  Tne  latter  was  the  least-known.  Navi- 
gators nave  contented  themselves  hitherto  with  noticing  its  prodigious  outfall; 
and  since  the  fatal  expedition  of  Captain  Tuckey,  travellers  have  not  ventured  to 
explore  it.  On  July  29th,  1863,  Captain  Smith,  of  H.M.  ship  *  Torch,'  gave  Cap- 
tain Burton  a  passage  southwards  from  Fernando  Po,  where  he  had  been  suffering:, 
like  all  other  white  men  there,  with  some  severity.  As  the  improvement  of  his 
health  was  but  slowj  he  resolved  upon  proceeding  towards  the  highlands  of  the  Upper 
Congo,  which  tradition  represented  to  be  a  sanatorium.  After  adventures  and 
observations,  Captain  Burton  reached  the  Great  Rapids.  In  conclusion,  Captain 
Burton  observed  that,  above  those  rapids  the  grand  river  forks.  There  is  a  north- 
eastern branch,  which  has  been  represented  as  flowing  from  a  lake.  The  informa- 
tion he  obtained  at  the  rapids  left  nim  no  doubt  of  the  fact.  In  the  previous  year, 
when  he  visited  the  source  of  the  river  Gaboon,  he  was  informed  by  the  Fans,  that 
after  eighteen  days'  travel  towards  the  east  they  came  upon  a  water  flowing  to  the 
right  or  southward.  This  must  be  the  north-eastern  fork  of  the  Congo.  He  hoped 
that  the  survey  of  his  distinguished  friend  Paul  du  Chaillu  would  set  the  question 
at  rest  The  south-eastern  branch  of  the  Congo,  Captain  Burton  firmly  believes,  is 
the  Coango  and  the  Cassai  which  Dr.  Livingstone  crossed  near  the  head. 

On  the  Islands  of  Kalatoa  and  Puloweh.    By  Jomr  Cameron. 

On  the  Iberian  Population  of  Asia  Minor  anterior  to  the  Greeks. 
By  Hyde  Clarke,  of  Smyrna. 
The  names  of  places  in  a  country  are  philological  and  therefore  ethnological 
records,  and  it  is  on  these  that  the  present  investigation  is  founded.  The  most 
marked  result  is  that  there  is  no  affinity  in  the  ancient  names  of  Asia  Minor  with 
those  of  Armenia,  although  there  is  an  old  tradition  that  the  Lydians  were  descen- 
dants of  the  Armenians.  On  comparing  the  names  in  Lydia,  Caria,  Mysia,  and 
generally  in  Western  Asia  Minor  with  European  topographical  terms,  affinities  are 
found  with  Greece,  Italy,  and  Spain.  These  affinities  are  with  the  archaic  and 
new  Greek  element  in  Greece,  with  the  archaic  and  new  Latin  element  in  Italy, 
and  with  the  Iberian  element  in  Spain.  The  result  is,  as  William  von  Humboldt 
had  predicted,  the  existence  of  an  Iberian  population  in  Asia  Minor.  Some  of  the 
details  are  as  follows.  Arna  is  a  local  form  which  is  well  marked,  and  it  is  copious 
in  Greece  and  Italy.  Asta,  Astyra,  or  Astura  is  a  recognizable  Iberian  form.  It 
signifies  a  rock.  Thus  we  have  Astyra  in  Mysia  and  Troas,  Astura  in  Latium, 
Astura  in  Spain,  Asta  in  Liguria  and  Spain.  It  occurs  also  in  Asia  Minor,  both 
as  a  prefix  and  as  a  termination.  The  form  Blaundus  of  Phrygia  is  found  in  the 
Blanda  of  Lucania  and  Spain,  and  in  other  shapes.  Bura,  a  termination  in  Asia 
Minor,  is  a  marked  Iberian  type.  It  is  perhaps  berri  (Basque),  a  town.  Cora 
appears  to  be  the  same  as  Cara.  It  perhaps  means  a  peak  or  promontory ;  in  Basque 
gora  is  high.  Ilia,  IUon,  or  Ilium  is  a  remarkable  form ;  in  Iberian  it  signifies  a 
city,  town,  or  place.  Manda,  Menda,  or  Mtmda  most  probably  signifies  a  hill  or 
mount,  for  which  Mendia  is  a  word  in  Basque.  Peda  or  Bada  must  be  a  word  for 
a  mountain,  as  in  Idubeda  and  Orospeda,  mountains  in  Spain.  Petarra,  the  French- 
Basque  for  mountains,  is  found  in  Patara  of  Lycia  and  Cappadocia.  Perga,  or 
Barga  is  widely  distributed ;  it  is  applied  to  a  mountain  fortress  or  acropolis.  With 
regard  to  words  beginning  with  the  letter  It,  it  is  worthy  of  remark  that  they  are 
very  rare  in  Asia  Minor,  and  that  such  words  are  also  very  rare  in  modern  Basque. 
Sardea,  Basque  for  a  fort,  is  found  in  Sardene,  a  mountain  of  Mysia,  in  Sardes, 
which  has  an  acropolis,  and  in  Sardemissus,  a  mountain  of  Pamphylia.  Tama, 
Tema,  or  Dyma  is  a  particle  extensively^  applied  to  mountains  ana  hill-forts.  It 
is  a  noticeable  circumstance,  that  in  Troas  we  find  Ilium,  Pergamus,  Pedaum, 
Astyra,  Scamander,  and  iifo,— all  Iberian  names.   According  to  the  author's  views, 
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the  "Iliad  "  records  the  final  struggle  between  the  Iberian  and  the  Indo-European 
races  for  supremacy  in  Asia  Minor. 

On  the  Western  Shores  of  the  Dead  Sea.  By  the  Rev.  G.  Clowes,  B.A. 
The  journey  was  performed  in  1863  in  company  with  four  friends,  under  the 
guidance  of  Abu  Dahuk,  sheikh  of  the  Jahalin  tribe  of  Arabs.  The  party  reached 
the  shores  of  the  Dead  Sea  through  the  Wady-ez-Zuweirah.  Whilst  crossing  the 
broad  plain  which  here  stretches  towards  the  lake,  dead  trees  were  observed  stand- 
ing in  the  water  at  some  distance  from  the  shore.  Mr.  Poole,  in  October  1855, 
remarked  the  same  thing  j  it  is  therefore  more  than  probable  that  a  permanent 
rise  in  the  level  of  the  sea  has  taken  place  of  late  years.  To  the  north  of  the 
Wady-ez-Zuweirah,  the  party  noticed  the  existence  of  three  distinct  parallel 
beaches,  the  highest  lying  at  least  fifty  feet  above  the  level  of  the  sea,  which  re- 
moved all  doubt  that  the  Dead  Sea  was  once  much  higher  than  at  the  present  time, 
and  therefore  the  old  idea  of  the  Cities  of  the  Plain  being  submerged  is  untenable. 
At  a  place  half  a  mile  south  of  Ain  Jidy,  the  author,  whilst  batning  and  trying 
the  buoyancy  of  the  water,  found  that  he  was  being  carried  by  a  strong  current  in 
a  northerly  direction.  He  suggested  that  this  may  either  have  been  an  eddy  caused 
by  the  influx  of  the  Jordan,  or  a  movement  produced  by  a  spring  in  the  bed  of  the 
lake.  The  analysis  of  a  bottle  of  water  collected  at  this  point  countenances  the 
latter  idea,  for  he  had  fortunately  the  means  of  comparing  it  with  that  of  a  portion 
collected  two  days  previously  from  the  north  of  the  lake  : — 

Collected  April  9th,  Collected 

half  mile  S.  of  April  7th,  from 

Ain  Jiddy.  north  shore. 

Specific  gravity  11674  11812 

Percentage  of  salts     20*54  21*585 

Boiling-point 106°'5Cent.  108°  Cent 

These  analyses  showed  that  the  water  collected  at  Ain  Jidy  was  less  dense  and 
contained  a  smaller  percentage  of  salts  than  that  obtained  two  days  previously  at 
the  north.  These  facts  appeared  most  interesting  in  connexion  with  the  question 
whether  the  supply  of  water  from  the  known  sources  is  sufficient  to  counterbalance 
the  enormous  evaporation  constantly  going  on. 

Account  of  an  Expedition  across  the  Rocky  Mountains  into  British  Columbia, 
by  the  Yellow-Head  or  Leather  Pass.  By  Viscount  Mtltok  and  Dr. 
Cheadle. 

This  journey  was  undertaken  with  a  view  to  discover  the  shortest  route  between 
the  Red  River  settlement  and  the  gold  district  of  Cariboo,  in  British  Columbia. 
The  pass  by  which  the  party  crossed  the  Rocky  Mountains  had  been  formerly  used 
by  the  voyagews  of  the  Hudson  Bay  Company  j  but  it  had  been  long  abandoned. 
The  route  followed,  after  descending  from  this  pass,  namely,  by  the  Thompson 
River,  had  never  before  been  attempted,  owing  to  the  dense  growth  of  primitive 
forest  and  the  dangerous  navigation  of  the  streams.  The  enterprise  was  success- 
fully accomplished  by  Lord  Milton  and  his  companion,  though  not  without  the  loss 
of  nearly  all  their  Baggage  and  provisions  and  several  narrow  escapes  of  life. 
Enough  was  seen  to  convince  them  that  this  was  the  best  line  for  the  construction 
of  a  road  from  Canada,  vid  Red  River,  into  British  Columbia,  as  it  was  the  most 
direct  one  practicable,  and  was  far  removed  from  the  United  States  frontier.  A 
great  portion  of  the  country  to  the  east  of  the  mountains  was  noticed  to  have  been 
completely  changed  in  character  by  the  agency  of  the  beaver,  which  formerly 
existed  here  in  enormous  numbers.  The  shallow  valleys  were  formerly  traversed 
by  rivers  and  chains  of  lakes,  which,  dammed  up  along  their  course  at  numerous 
points,  by  the  work  of  these  animals,  have  become  a  series  of  marshes  in  various 
stages  of  consolidation.  So  complete  has  this  change  been,  that  hardly  a  stream 
is  found  for  a  distance  of  200  miles,  with  the  exception  of  the  large  rivers.  The 
animals  have  thus  destroyed,  by  their  own  labours,  the  waters  necessary  to  their 
existence.  In  the  Thompson  and  Frazer  River  valleys,  the  travellers  noticed  a 
series  of  raised  terraces  on  a  grand  scale.    They  were  traced  for  100  miles  along 
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the  Thompson,  and  for  about  900  milei  along  the  Eraser  Hirer,  forming  three  ties 
on  each  side  of  the  valley,  each  tier  being  of  the  aame  height  as  the  eoneapondmr 
one  on  the  opposite  side.  The  lowest  terrace  was  of  great  width,  andjmeeented 
a  perfectly  level  surface,  raised  some  30  or  40  feet  above  the  river-bank  The  second 
was  seldom  more  than  200  or  300  yards  wide,  and  stood  at  about  50  or  60  feet 
above  the  lower  one.  The  third  lay  at  a  height  of  400  or  500  feet  above  the  river,  on 
the  face  of  the  inaccessible  bluffe.  They  were  all  perfectly  uniform,  and  tree  from 
the  rocks  and  boulders  which  encumber  the  present  bed  of  the  river,  being  com- 
posed of  sand,  gravel,  and  shale,  the  detritus  of  the  neighbouring  mountains.  The 
explanation  of  these  phenomena  is  to  be  sought  in  the  barrier  of  the  lofty  Cascade 
chain  of  mountains,  through  which  the  Frazer  has  pierced  a  way  lower  down  the 
valley.  At  a  former  period,  the  valleys  of  the  Frazer  and  the  Thompson  seem  to 
have  been  occupied  by  a  succession  of  lakes,  the  Cascade  ranjje  then  forming  a  bar- 
rier which  dammed  up  this  great  volume  of  water ;  the  highest  tier  of  terraces 
would  mark  the  level  at  which  it  then  stood.  Some  geological  convulsion  caused 
a  rent  in  the  mountain  barrier,  allowing  the  waters  to  escape  partially,  so  as  to 
form  a  chain  of  lakes  at  the  level  of  the  middle  terraces ;  ana  subsequently,  after 
long  periods  of  repose,  two  other  similar  disturbances  successively  deepened  the 
cleft,  and  drained  the  waters  first  to  the  height  of  the  lowest  terrace,  and  finally  to 
their  present  level.  In  the  course  of  the  paper,  the  country  east  of  the  Rocky 
Mountains  was  highly  extolled  as  a  promising  region  for  settlement,  especially  by 
an  agricultural  population. 

On  the  Sources  of  the  Supply  of  Tin  for  the  Bronze  Tools  and  Weapons  of 

Antiquity.  By  John  Cbawfubd,  FM.S. 
Tin,  as  is  well  known,  is  found  only  in  a  very  few  parts  of  the  world,  and  the  only 
localities  producing  it  which  have  reference  to  the  question  under  consideration 
are  England,  the  Malayan  peninsula,  and  Northern  China.  The  ore  is  easily  reduced, 
and  in  early  times  was  found  in  drift  or  alluvium.  The  tin-formations  of  the 
Malayan  countries  are  the  most  extensive  in  the  world.  These  three  sources 
are  the  only  principal  ones  from  which  the  nations  of  ancient  Europe  could  have 
derived  this  metal.  Tin  would  be  supplied  in  the  same  manner  as  silk  and  spices, 
with  the  difference  of  being  imported  from  the  West  as  well  as  the  East.  Mer- 
chants dealing  in  the  metal  would  convey  it  as  far  as  it  fetched  a  profit,  until 
western  and  eastern  tin  met  at  a  central  point,  which  may  have  been  Egypt.  All 
the  nations  west  of  it  would  be  supplied  with  British,  and  all  those  east  or  it  with 
Malayan  or  Chinese  tin.  British  tin  would  be  eonveved  by  land  to  the  Channel, 
then,  crossing  i^  reach  France,  and  through  France  find  its  way  to  Italy,  Greece, 
and  Egypt.  The  author  totally  disbelieved,  with  Sir  Cornewall  Lewis,  in  the 
voyages  of  the  Phoenicians  to  the  Scillv  Islands,  through  which  they  are  imagined 
to  have  supplied  the  Eastern  world  witn  Cornish  tin.  Tne  voyage  from  the  entrance 
of  the  Mediterranean  would  be  1000  miles  in  a  straight  line  over  a  stormy  ocean — 
a  voyage  very  unlikely  to  be  performed  by  ancient  mariners,  who,  we  know,  even 
in  the  Mediterranean,  only  crept  along  the  coasts,  hauling  their  craft  ashore  in  fool 
weather.  Besides,  the  Scilly  Islands,  the  supposed  Cassiterides,  afford  no  evi- 
dence of  having  ever  produced  tin.  There  is,  in  fact,  no  evidence  that  either  the 
Greeks  or  the  Phoenicians  ever  passed  the  Straits  of  Gibraltar. 

On  As  Supposed  Infecundity  of  Human  Hybrids  or  Grosses* 
By  Johk  CsAWFtntn,  F.RJ8. 

The  object  of  this  paper  is  the  refutation  of  a  theory  which  has  lately  obtained 
countenance  in  France  and  America,  the  purport  of  which  is  that  the  cross  offspring 
of  different  races  of  man  is  essentially  sterile,  and  must  without  intermixture  of  the 
pure  blood  of  one  or  other  of  the  parents,  in  due  time  die  out  In  refutation  of 
this  extravagant  hypothesis,  the  author  refers  to  the  dense  populations  of  France 
and  England,  the  most  mixed  nations  of  Europe,  and  the  millions  of  Mulattos  and 
Mestizos  which  have  come  into  existence  since  the  discovery  of  the  New  World. 
Even  where  the  two  races  were  perfectly  equal,  he  shows  that  no  sterility  was  the 
result,  and  for  this  purpose  quotes  the  case  of  tile  mutineers  of  the  *  Bounty/  in 
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which  nine  English  mariners  intermarrying  with  the  lame  number  of  Tahitian 
women,  had  in  the  course  of  seventy  years,  or  little  more  than  two  generations, 
amounted  to  268,  or  been  multiplied  near  fifteenfold. 

On  the  Early  Migration  of  Man.  By  John  Cbawotbd,  F.R.S. 
The  object  of  the  writer  of  this  paper  is  to  show  that  the  migrations  of  man  in 
his  early  and  rude  state  were  impossible,  from  his  own  weakness  or  want  of  means, 
and  the  obstacles  of  physical  geography  opposed  to  his  progress ;  and  he  quotes  in 
proof  of  his  opinion  some  of  the  best-authenticated  cases  of  early  migrations,  in 
all  of  which  man  had  made  a  large  progress  in  civilization. 

On  the  supposed  Stone,  Bronze,  and  Iron  Ages  of  Society. 
By  John  Cbawfubd,  F.B.S. 
The  object  of  the  writer  is  to  show,  contrary  to  the  general  belief  of  archae- 
ologists, that  in  most  cases  iron  was  used  before  bronze,  or  that  an  iron  age  in 
general  preceded  a  bronze  one.    With  this  view,  he  quotes  a  number  of  example*, 
chiefly  drawn  from  the  practice  of  Oriental  nations. 


On  the  Tostedal  Brae,  a  large  Glacier-system  in  Southern  Norway. 
By  Chablbs  M.  Doughty. 
This  glacier-system  lies  between  the  sixtv-flret  and  sixty-second  parallels  of 
north  latitude.  The  height  of  the  snow-line  in  this  region  is  undetermined; 
but  it  probably  varies  from  4000  to  5400  feet.  Observations  were  made  upon  four 
of  the  greater  glacial  outlets  which  descend  into  the  valley  Yostedal  and  its 
branches,  and  the  approximate  daily  motion  of  a  transverse  line  determined  by 
help  of  a  theodolite  lent  by  the  Royal  Geographical  Society.  The  phenomena 
commonly  described  as  characteristic  of  glaciers  by  writers  on  the  Swiss  Alps  were 
observed  upon  one  or  other  or  all  of  these.  They  vary  in  length  from  about  seven 
to  about  ten  English  miles,  and  in  breadth  from  about  half  a  mile  to  one  mile.  Three 
of  them  are  much  rifted,  and  are  inclined,  near  their  lower  extremities,  at  an  angle 
of  from  12°  to  16°.  Of  these  the  daily  motions  of  the  centre  were  found  to  lie 
between  twelve  and  fifteen  inches.  In  the  fourth  case,  the  lower  part  of  the  ice- 
stream  being  remarkably  consolidated,  with  a  slope  of  7°  when  measured,  and 
nearly  free  from  crevasses,  the  diurnal  motion  at  (near)  the  centre  was  four  inches* 
These  glacial  outlets  have  all  considerably  diminished  m  modern  times,  and  are  still 
diminishing.  They  descend  to  within  from  1000  feet  to  1700  feet  of  the  sea-level. 
Their  names  are  Nigaardebrae,  Faabergstolsbrae,  Lodalsbrae,  and  Trangidalsbrae. 
They  are  noticed  in  Professor  James  Forbes's  work,  '  Norway  and  its  Glaciers,' 
Bohr,  a  Norwegian  gentleman,  published  many  years  ago  an  account  of  a  short 
visit  to  this  neighbourhood,  and  more  lately  M.Durocher  has  described  and  compared 
them  with  the  glaciers  of  the  Alps.  A  work  upon  the  "  Foloe  Fond,"  another 
of  South  Norway's  glacial  systems,  is  about  to  be  published  by  the  Univer- 
sity of  Ghristiania.  The  motions  of  glacial  outlets  in  general  appear  to  depend, 
next  to  climate,  upon  their  thicknesses.  The  writer  believes  the  character  ana 
constitution  of  the  great  icy  expansions,  one  of  which  is  noticed  here,  to  be  the 
subject  most  deserving  of  attention  in  the  glacial  systems  of  southern  Norwav.  He 
beheves  that  tbey  accurately  resemble,  on  the  small  scale,  the  glacial  coverings  of 
Greenland  and  the  Polar  lands. 


On  a  recent  Earthquake  at  St  Helena*    By  Sir  C.  Elliot* 

■i  in !■    ■  i^i 

On  (he  Fixity  of  the  Type*  of  Man.  By  the  Her.  T.  Fa»iae. 
As  far  as  we  can  go  back,  the  races  of  man,  under  all  zones,  appear  to  hate 
maintained  an  unalterable  fixity.  On  the  oldest  Egyptian  monuments  we  find  Jews, 
Arabs,  Negroes,  Egyptians,  Assyrians,  and  Europeans  depicted  with  a  fidelity  as  to 
colour  and  feature  hardly  to  be  surpassed  by  a  modern  artist  It  might  be  objected 
that  this  fixity  was  due  to  the  surrounding  conditions  having  remained  unaltered. 
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But  a  glance  at  the  map  shows  this  objection  to  be  invalid ;  for  the  eastern  region 
of  Asia,  from  7(f  N.  lat  to  the  equator,  offers  every  variety  of  temperature,  jet  is 
peopled  by  a  single  type,  the  Mongolian.  By  the  side  of  the  fair  Circassian  we 
find  brown  Calmucks :  short,  dark  Lapps  live  side  by  side  with  tall,  fair  Finns. 
The  colour  of  the  American  Indian  depends  very  little  on  geographical  position. 
In  short,  colour  is  distributed  over  the  globe  in  patches,  not  in  zones.  Europeans 
transplanted  from  the  temperate  to  the  torrid  lone  do  not,  even  in  the  course  of 
generations,  undergo  any  considerable  modification  of  type.  This  may  be  seen  in 
the  Dutch,  who  have  lived  in  South  Africa  for  300  years,  and  in  the  descendants  of 
the  Spaniards  and  Portuguese  in  South  America ;  also  in  the  negroes  transplanted 
to  America.  Independently  of  this,  we  find  races  widely  differing  from  each  other, 
but  dwelling  side  by  side,  who,  so  far  as  we  know,  have,  from  time  immemorial, 
been  affected  by  the  same  climate :  such  is  the  case  with  the  Bosjesmen  and  the 
Kaffirs,  the  Fuegians  and  the  Patagonians,  the  Parsees  and  the  Hindoos.  This 
fixity  of  type  applies  to  habits  as  well  as  to  corporeal  features.  The  life  of  the 
Ishmaelite  of  to-day  might  be  described  in  the  identical  terms  applied  to  his  first 
ancestor ;  and  the  Mongol  has  the  same  habits  as  in  the  days  of  ^Eschylus  and 
Herodotus,  or,  perhaps,  thousands  of  years  before.  It  may  be  objected  that  a  period 
of  a  few  centuries  is  little  or  nothing  in  ethnological  matters.  It  is,  at  any  rate, 
everything  to  those  who,  without  miraculous  interference,  of  which  nothing  is  re- 
corded, have  not  more  than  that  period  between  the  Deluge  and  the  date  of  the 
oldest  Egyptian  monument  in  which  to  account  for  the  appearance  of,  for  instance, 
the  full-grown,  well-marked  Nigritian  type.  It  remains  for  every  one  who  is  con- 
vinced of  these  facts  to  draw  from  them  such  inferences  as  appear  to  him  moat 
truthful  and  logical 

On  the  Poisoned  Arrows  of  Savage  Man. 
By  Professor  Harley,  M.D.,  F.R.S.,  University  College,  London. 
A  large  collection  of  the  missile  weapons  of  savage  man  shows  various  grada- 
tions in  the  inventive  faculty  of  races.    First,  there  is  the  simple  pointed  stick, 
fixed  in  the  end  of  the  reed  shaft  of  the  arrow,  as  seen  in  the  weapons  of  the 
Solomon  Islanders.   Experience  having  taught  savages  the  inefficiency  of  this  kind 
of  arrow,  we  next  see  notches  cut  in  the  stick  j  and  this  is  again  improved  on  by 
fixing  iron  barbs  in  the  arrow-head  to  retain  it  in  the  wound.    A  great  improve- 
ment on  all  these  is  found  in  the  arrows  of  the  nations  of  Eastern  Africa,  which 
have  an  iron  head  to  the  shaft,  as  well  as  barbs  below  it    The  next  great  step  in 
advance  is  the  invention  of  a  poison  wherewith  to  anoint  the  point  of  the  mi«jj|^ 
so  as  to  insure  speedy  death  to  the  wounded  animaL    Poisoned  arrows  are  found 
amongst  the  natives  of  the  Malay  archipelago.  Northern  India,  Africa,  and  South 
America;  but  many  weapons  sent,  by  travellers  and  others,  to  the  author  as 
poisoned  have  turned  out,  on  examination,  not  to  be  so,  but  to  have  been  merely 
smeared  with  paint  for  ornament  or  conservation.    The  desideratum  in  an  effective 
poisoned  missue  is  so  to  contrive  it  as  to  enable  it  to  remain  in  the  wound  suffi- 
ciently long  to  make  the  action  of  the  poison  certain.    An  iron  or  even  a  smooth 
wooden  point  or  blade  does  not  answer  this  end.    The  savages  of  the  banks  of  the 
Zambesi,  in  Africa,  therefore  show  considerable  ingenuity  in  winding  a  cotton 
thread  round  the  arrow-head,  and  smearing  this  with  the  fatal  juice.    But  the 
Indians  of  the  northern  parts  of  South  America  have  gone  beyond  this,  and  have 
invented  the  most  ingenious  weapon  yet  known  amongst  uncivilized  nations.     It  is 
a  reed  with  a  sharp  point  fixed  in  a  hole  at  the  end.    The  arrow-head  pierces  the 
animal;  the  concussion  shakes  off  the  shaft.    An  Indian  on  going  to  the  chase  takes 
a  quiver  full  of  these  points — they  are,  in  fact,  his  shot ;  the  point  alone  remains 
in  the  wound  of  the  animal  he  shoots,  and  its  death  is  thereby  rendered  almost 
certain.    Moreover,  if  by  some  mischance  his  booty  escapes  him,  the  Indian  does 
not  lose  the  arrow,  which  takes  him  some  time  to  manufacture,  and  of  which  he 
can  only  carry  with  him  a  limited  supply.    The  author  has  carefully  analyzed  and 
experimented  on  all  the  arrow-poisons  which  he  had  been  able  to  obtain,  and  the 
result  was  that  there  were  only  two  distinct  kinds  of  the  physiological  action  of  the 
poison  used  by  savage  races ;  one  is  typified  by  the  Woorara  of  the  northern  parts 
of  South  America,  and  the  other  by  the  poison  of  Borneo,  known  in  the  latter 
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country  as  the  Antiar.  The  action  of  these  two  grouns  of  poisons  is  diametrically 
opposite.  The  Woorara  affects  the  muscular  system,  destroying  its  action  before  it 
afreets  the  heart ;  whilst  the  Borneo  poison  paralyzes  the  heart  first,  leaving1  the 
muscular  system  active  for  some  short  time  after.  The  author  then  discussed  the 
subject  of  the  existence  of  nearly  identical  weapons  (such  as  the  blow-gun,  through 
which  short  poisoned  arrows  are  propelled  by  the  breath)  amongst  tribes  of  savages 
-widely  separated  from  each  other — the  natives  of  Borneo,  the  tribes  of  the  Hima- 
layan mountains,  and  the  Indians  of  the  northern  narts  of  South  America.  He  said 
there  were  three  modes  of  accounting  for  this  coincidence : — 1.  They  may  have  been 
invented  by  primitive  men  before  the  various  races  became  segregated ;  2,  the  dis- 
tant tribes  may  have  communicated  with  each  other  since  their  separation ;  3,  or 
the  invention  may  have  been  independent,  analogous  conditions  having  given  rise 
to  the  same  ideas.  The  balance  of  probability,  he  thought,  inclined  towards  the 
second  of  these  explanations.        .   

On  Russian  Trade  with  Bokhara.  By  M.  Alexander  Hippitts. 
The  trade  between  Russia  and  the  Central  Asiatic  nations  is  not  large,  and  con- 
sists chiefly  of  cattle  exchanged  by  the  Russians  with  the  Kirgeeses  for  corn. 
There  is  certainly  no  matter  for  English  jealousy.  Everybody  who  contributes  to 
avoid  such  jealousies  further  contributes  to  effect  the  working  hand-in-hand  of  the 
English  and  Russians,  and  deserves  great  merit  in  advancing  geographical  know- 
ledge and  calming  the  ferocious  barbarism  in  Khiva,  Bokhara,  JKokan,  &c.  Their 
influence  on  the  sea-like  Kirgees-steppes  is  quite  as  baneful  as  the  piratical  states 
were  formerly  to  the  Mediterranean  Sea.  Sir  Henry  Rawlinson  said  that  M. 
Vambe*ry  might  fairly  claim  the  honour  of  having  been  the  first  European  who 
had  visited  and  described  Samarkand  for  450  years.  The  author  claimed  that 
honour  for  his  countrymen,  the  Russians.  The  Khan  of  Bokhara,  being  desirous 
to  explore  certain  parts  of  ids  kingdom  in  search  of  gold,  asked  the  Russian  Govern- 
ment to  send  him  some  officers  of  mines  for  that  purpose,  in  consequence  of  which 
a  party  were  sent.  MM.  Butteneff  and  Bogoslowski  have  published,  in  the  Rus- 
sian official '  Mining  Journal '  of  1842,  Nos.  10  and  11,  several  articles  concerning- 
the  mineralogies!  riches,  mining,  money,  &c,  in  Bokhara,  and  the  meteorological 
observations  made  during  their  journey. 

On  (he  Ethnology  of  the  Iranian  Baee.  By  M.  Nicolas  de  Khanikof. 
Starting  with  the  Aryan  theory  of  the  original  identity  of  the  Hindus  and  Ira- 
nians or  Persians,  the  writer  proceeded  to  answer  the  question,  "Where  was  the 
cradle  of  the  Iranian  family  P  by  an  investigation  into  some  of  their  most  ancient 
traditions,  beginning  with  an  analysis  of  the  Vendidad  and  the  poems  of  Firdusi. 
The  conclusion  was  that  they  were  probably  originally  scattered  to  the  north,  west, 
south,  and  east  of  the  fertile  valleys  situated  between  the  Hindoo  Koosh,  the  Cor- 
dilleras of  Poughman  and  Koohi  Baba,  and  of  the  well-watered  plains  of  Herat, 
Seistan,  and  Kirman.  The  results  of  a  careful  examination  of  craniological  types 
amongst  the  nations  of  these  parts  of  Asia  partly  confirmed  this  conclusion.  The 
Persian  blood,  however,  has  been  much  improved  by  crossing,  during  more  than 
2000  years,  with  various  populations,  but  especially  with  Semites  and  Turanians. 

A  Narrative  of  her  Journeys  in  the  South  Slavonic  countries  of  Austria  and 
Turkey  in  Europe.    By  Miss  Mui&  Mackenzie. 

A  remarkable  Storm  and  Beach  Wave  at  St.  Shotts,  Newfoundland. 
By  Kenneth  Maclea. 

Travelling  Notes  on  China,  Mongolia,  and  Siberia,  1863. 

By  Alexandbe  Michie. 

The  writer  left  Pekin  in  August  1863,  to  proceed  overland  to  Russia.     The 

tribes  who  are  scattered  all  over  the  desert  and  the  mountainous  country  to  the 

north,  from  the  Chinese  wall  to  the  Siberian  frontier,  are  the  descendants  of  the 
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Hunt,  and  maintain  to  this  day  the  habits  of  the  ancient  Scythians,  Utilising  the 
few  resource*  at  their  oommand,  and  their  wants  being  few  and  simple,  they  are 
nearly  independent  of  the  entire  world.  Their  government  is  despotic  and  patri- 
archal. Tney  pay  tribute  to  their  chiefs,  who  are  all  subject  to  the  Emperor  of 
China;  but,  practically,  the  Mongols  enjoy  every  liberty.  M.  Michie  described 
Siberia  at  some  length,  and,  speaking  of  its  inhabitants,  says  the  Slavonic  popula- 
tion are  the  descendants  of  exile*,  but  not  necessarily  convict*.  In  the  days  of 
serfdom  in  Busaia  a  proprietor  had  the  privilege  of  sending  a  serf  into  exile  without 
assigning  a  higher  reason  than  his  own  will.  Hence  many  persons  of  good  character 
have  been  exiled  from  sheer  caprice  on  the  part  of  their  masters,  It  waa  ako 
remarked  that  many  exiles  rise  to  eminence. 

On  the  Atmosphere,  showing  that  there  is  a  difference  in  its  Vital  Constituent* 

North  and  South  of  the  Equator,    Sy  Samttbl  Mossillx. 


Lateet  News  from  Mr.  8.  Baker,  the  Traveller  in  Central  Africa. 

By  JOHK  PftTHXBICX. 

This  was  an  extract  from  a  recent  letter  of  Mr.  Petherick,  dated  Khartum,  May 
23rd,  1864.  A  number  of  men  belonging  to  Kurachid  Aga,  a  trader  of  the  Upper 
Nile,  had  returned  to  Khartum  from  Gondokoro,  and  had  informed  Mr.  Petherick 
that  they  had  accompanied  Mr.  Baker  as  far  as  Kamrasi's  palace,  near  Lake  Vic- 
toria Nyanza,  where  they  had  formed  a  trading  depdt,  and  had  left  some  of  their 
party  in  charge  thereof.  Mr.  Baker  had  been  well  received  by  the  chief  Kamrasi, 
who  having  supplied  him  with  an  escort,  had  left  that  place  to  explore  a  lake  to  the 
westward.  The  men  informed  me  that,  anxious  to  return  to  their  boats  for  the 
purpose  of  supplying  the  new  station  with  sufficient  requirements  for  the  prosecution 
of  trade  during  the  rainy  season,  they  did  not  wait  for  Mr.  Baker,  therefore  as  they 
left  no  boats  at  Gondokoro,  that  gentleman  will  have  no  chance  of  returning  by  the 
Nile  until  the  termination  of  the  next  year's  trading  campaign,  which  terminates 
at  that  place  in  the  months  of  May  or  June  1865.  In  answer  to  strict  inquiries, 
Mr.  Baker  was  stated  to  have  been  in  good  health,  but  to  have  lost  his  cattle. 

On  the  Ethnic  Relatione  of  the  Egyptian  Race.     By  Reg.  Stttabt  Pools. 

The  author  commenced  by  stating  that  his  object  was  to  inquire  what  light  the 
ancient  Egyptian  monuments  threw  upon  the  single  or  more  than  single  origin  of 
the  Egyptian  race,  and  thus  to  call  in  the  aid  of  archaeology  in  the  examination  of 
one  of  the  most  interesting  problems  of  ethnology.  He  brought  forward  no  evi- 
dence as  to_which  the  general  body  of  Egyptologists  were  not 

-*  ......  ^  j^  which  the  races  of 


Race. — The  simplest  division  into  which  the  races  of  man  could  be  reduced  was 
black,  white,  and  intermediate.  Of  the  black  race,  one  of  the  varieties  of  the  lowest 
type  was  the  African  negro ;  of  the  white  race,  one  of  the  varieties  of  the  highest 
type  the  Shemite  Arab.  These  varieties  the  author  selected  because  the  Egyptian 
monuments  show  us  that,  for  the  last  3000  years,  they  have  been  the  two  most 
typical  neighbours  of  the  Egyptians.  The  ancient'  Egyptians  constituted  a  variety 
of  what  has  been  called  the  Ethiopian  race,  but  might  be  better  called  the  Lower 
Nilotic.  The  modern  Egyptians  constitute  a  somewhat  different  variety.  The 
ancient  Egyptians,  as  known  to  us  from  monuments  ranging  from  4000  to  2000 


years  ago,  were  acknowledged  by  all  ethnologists  to  hold  an  intermediate  place 
between  the  Negroes  j    '  "*     A  "**      *     '    *   "  ...       -  .•    « 


\  and  the  Arabs.  The  physical  characteristics  of  the  Egyptians 
were  then  minutely  described,  their  intermediate  place  shown,  and  the  difference  of 
the  modern  from  the  ancient  Egyptians,  in  the  further  departure  from  the  Negro 
and  approach  to  the  Arab,  proved.  The  cause  of  this  difference  was  well  known 
to  be  the  great  influx  of  Arabs  into  Egypt,  especially  since  the  Muslim  conquest. 
But,  notwithstanding  this  change,  which  was  less  than  we  should  expect,  the  Negro 
type  still  asserted  itself  in  the  Egyptians,  and  a  period  of  4000  years  gave  us  no 
parallax.    In  race  they  seemed  to  present  the  traits  of  a  double  ancestry. 

ReUaion.— The  heathen  religious  might  be  thus  classified: — High  nature-wor- 
ship; low  nature-worship,  and  use  of  charms  (or  Fetishism) ;  and  magic  (or  Sha- 
manism).   Shemite  idolatry  was  high  nature- worship;  Iranian,  the  same  or  of 
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the  same  origin;  Nigritian,  low  nature-worship;  Tatar,  magic  The  ancient 
Egyptian  religion  had  never  been  explained  as  a  system.  It  was  self-contradictory. 
as  in  the  case  of  animal- worship,  for  which  no  reason  could  be  assigned.  A  critical 
examination  would  show  that  tne  Egyptian  religion  consisted  of  two  elements,  high 
and  low  nature-worship  Shemite  ana  Nigritian,  which  was  further  proved  by  the 
actual  Shemite  or  Nigntian  characteristics  of  these  two  portions. 

Art. — Art  was  often  connected  with  race.  But,  as  pure  Shemites  and  Negroes 
bad  no  art,  the  Egyptians  could  not  have  been  of  either  stock  alone.  The  gradual 
increase  in  size  and  importance  of  the  monuments  and  engineering  works  in  the 
earliest  period  might  be  explained  by  the  existence  of  a  serf-race  of  Nigritians 
gradually  destroyed  or  absorbed  by  the  Shemites. 

Language. — Languages  might  be  classed,  according  to  seeming  development,  as 
monosyllabic,  agglutinate,  and  amalgamate ;  according  to  relations,  as  the  Semitic 
family,  the  Iranian  family,  and  the  so-called  Turanian  family.  The  last  is  not 
proved  to  be  a  family,  and  its  different  groups  are  connected  bv  similarities  that  do 
not  establish  cognation.  The  author  proposed  the  term  "  Barbaric  "  for  this  class, 
not  family.  The  monosyllabic  and  agglutinate  languages  are  barbaric ;  the  amal- 
gamate, Semitic  and  Iranian.  The  Egyptian  language  had  a  barbaric  monosyllabic 
vocabulary  and  an  amalgamate  Semitic  grammar.  This,  it  was  maintained,  could 
only  be  explained  on  the  supposition  of  a  double  origin  of  the  Egyptians.  These 
opinions  were  stated  in  the  '  Genesis  of  the  Earth  and  of  Man/  and  were  adopted 
by  the  author  of  this  paper  as  affording  a  solution  of  the  great  difficulties  ot  his 
special  study  of  Egyptology.  

On  the  Principles  of  Ethnology.     By  T.  S.  Pbideaux. 

On  the  Scythians.    By  the  Duo  be  Eousxlloit. 

A  Journey  to  Xiengmai  and  Moulmein.    By  Sir  Robert  Schombubgx. 

On  some  Rude  Tribes  supposed  to  be  the  Aborigines  of  Southern  India. 
By  Dr.  Shobtt. 

On  the  Meenas,  a  Wild  Tribe  of  Central  India. 
By  Iieut.-Col.  Showebs,  F.R.G.S. 
The  ethnological  description  of  the  tribe  was  prefaced  by  some  observations  on 
aborigines  generally,  and  introducing  the  different  modes  in  which  contact  with  the 
dominant  race  had  been  found  to  modify  their  character  and  condition ;  and  taking 
it  as  a  test  of  the  character  of  the  rule  of  the  dominant  races  respectively,  the 
author  referred  to  several  examples  of  the  successful  reclaiming  of  wild  tribes  in 
India  by  the  enrolment  of  them  into  military  and  police  corps,  as  affording  a  vantage 
ground  of  comparison,  in  favour  of  the  government  of  the  late  rulers  of  India, 
against  that  of  any  other  government.  The  detailed  account  of  the  particular  tribe 
described  represents  a  remarkable  race,  which,  having  retreated  centuries  ago  to  a 
strong  hilly  tract  at  the  quadruple  boundary  of  four  independent  native  states,  had 
maintained  itself  in  a  state  of  lawless  independence,  by  taking  advantage  of  the 
jealousies  of  the  different  states  concerned,  and  subsisting  by  plundering  as  a  pro- 
fession. Emboldened  at  length  by  long  impunity,  the  tribe  seems  to  have  had  the 
audacity  to  make  a  series  of  inroads  into  the  neighbouring  British  district,  attack- 
ing even  walled  towns,  and  carrying  off  the  plunder  and  some  of  the  inhabitants 
to  their  fastnesses.  These  outrages  are  stated  as  the  cause  of  our  author  having  to 
take  the  Meenas  in  hand ;  and  in  referring  to  the  present  tranquillity  of  that  once 
immemorially  disturbed  district,  and  the  changea  behaviour  of  the  tribe,  by  the 
operation  of  the  measures  adopted  on  that  occasion,  it  is  satisfactory  to  learn  that 
all  was  effected  without  a  shot  being  fired,  affording  as  it  does  a  pleasing  contrast 
to  the  deplorable  contests  with  savage  tribes  going  on  at  the  present  day  in  other 
parts  of  the  world.  An  armed  demonstration  sufficed  to  introduce  the  administra- 
tive measures  which  have  been  attended  with  such  happy  results. 
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On  the  Physical  Geography  of  the  Peruvian  Coast  Valleys  of  Chira  and  Piura, 
and  the  adjacent  Deserts.  By  Richard  Spruce,  F.R.G.S. 
This  was  a  description  of  the  soil  and  climate  of  those  districts  of  northern  Peru 
in  which  the  different  Peruvian  varieties  of  the  species  of  cotton-tree,  named  Go*~ 
sypium  barbadense,  are  so  successfully  cultivated.  The  memoir  will  he  published  by 
the  Indian  Government  for  distribution  amongst  the  planters  in  India,  where  these 
varieties  of  the  cotton-plant  were  introduced  by  Mr.  Clements  Markham.  The 
districts  described  are  remarkable  for  the  absence  of  rain,  the  only  humid  and  fer- 
tile districts  being  the  valleys  of  the  numerous  short  streams  which  flow  from  the 
Andes  to  the  Pacific.  Seasons  of  heavy  rain,  nevertheless,  occurred  at  long  inter- 
vals, in  some  cases  of  seventeen  years. 

On  ihe  River  Purtis.  By  Richard  Spruce. 
This  river  communicates  with  the  Amazon  by  one  principal  mouth,  and  at  four 
narrow  channels  (called  furoe).  When  the  author  was  at  the  Barra  do  Rio  Negro, 
in  1851.  a  man  of  colour,  named  Serafim  Salgado,  arrived  there  from  the  Purus, 
where  ne  had  spent  some  six  months  trading  with  the  Purupuru  (or  Spotted) 
Indians,  who  inhabit  the  lower  part  of  the  river,  and  from  whom  it  takes  its  name ; 
and  also  with  the  Catauixis,  whose  settlements  extend  upwards  to  a  distance  of 
two  months'  journey  from  the  mouth.  This  Serafim  Salgado  was  afterwards 
officially  commissioned  to  explore  the  river.  It  is  clear,  from  Serafim's  report, 
that  the  plain  through  which  the  Purus  flows  has  a  scarcely  perceptible  declivity, 
for  he  nowhere  encountered  cataracts  or  even  rapids.    Indeed,  the  head  of  navi- 

Stion  of  the  Purus  must  needs  be  on  a  lower  level  than  that  of  the  Beni  and 
amore* ;  and  yet  on  a  tributary  of  the  latter  (the  Chaparl)  Gibbon  found  that 
water  boiled  at  209°  6',  indicating  an  elevation  above  the  sea  of  only  465  feet 
This  goes  far  to  show  that  Humboldt  may  be  correct  in  his  supposition  of  a  strip 
of  low  land  extending  from  the  Amazon  valley,  between  the  Andes  on  the  one 
hand  and  the  mountains  of  Brazil  on  the  other,  all  through  the  provinces  of  Mojoa 
and  Chiquitos,  to  the  basin  of  the  River  Plate.  The  Purus  will  at  some  future 
day  become  one  of  the  great  highways  between  the  Andes  and  the  Amazon. 

Account  of  his  Journey  across  Australia.    By  M'Douall  Stuart. 

Notes  on  Kurdistan.    By  J.  G.  Taylor,  H.M.  Consul  at  Diabehir. 

On  the  Physical  and  Political  Geography  of  the  Jordan  Valley  and  Eastern 
Palestine.    By  the  Rev.  H.  B.  Tristram,  F.L.8. 

The  author  communicated  the  chief  results  of  his  recent  natural-history  explo- 
ration of  Palestine.  No  signs  of  volcanic  eruption  were  found  in  the  neighbour- 
hood of  the  Dead  Sea  and  the  Jordan  Valley,  and  the  statements  of  De  Saulcy  on 
these  points  were  shown  to  be  wholly  erroneous.  The  depression  of  the  Dead  Sea 
was  coincident  with  the  synclinal  lme  of  the  great  system  of  inclined  limestone 
strata  of  the  region.  The  district  of  Moab  was  spoken  of  in  most  laudatory  terms, 
as  regards  its  climate  and  fertility;  indeed,  the  southern  portion  of  the  Jordan 
valley  formed  a  tract  of  country  entirely  different  as  to  its  vegetation  and  animal 
life  from  the  rest  of  Palestine.  Its  fauna  and  flora  yielded  many  new  species,  and 
showed  Indian  and  African  types ;  the  total  results  could  not,  however,  at  present 
be  given^  as  the  flora  was  still  being  worked  out  by  Mr.  Lowne,  the  botanist  to  the 
Expedition.  _____ 

On  ihe  Turcoman  Tribes  of  Central  Asia.    By  M.  Yambery. 

A  Visit  to  Samarcand.     By  M.  Yambery. 

Journey  along  the  West  Coast  of  Middle  Island,  New  Zealand. 
By  Albert  Walker. 
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On  the  Progress  of  Civilization  in  Northern  Celebes. 
By  Alpeed  R.  Wallace,  F.B.Q.S. 
The  northern  peninsula  of  Celebes  is  the  only  part  of  that  island  which  is  of  vol- 
canic structure.  A  considerable  portion  of  it  is  elevated  2500  feet  above  the  sea, 
forming  the  beautiful  plateau  of  Tondano,  in  the  centre  of  which  is  a  lake  about 
twenty  miles  in  circumference.  Scattered  about  this  plateau  are  volcanic  peaks 
and  ridffes  6000  or  7000  feet  high.  A  fertile  soil  clothes  even  the  mountain  slopes 
of  all  this  region,  and,  assisted  by  the  abundant  equatorial  rains  and  a  mild  and 
uniform  temperature,  supports  a  vegetation  of  great  luxuriance  and  beauty.  The 
Dutch  have  now  had  possession  of  this  country  for  nearly  200  years,  having  taken 
it  from  the  Portuguese  in  1677.  The  inhabitants,  more  particularly  on  the  centre 
plateau,  differ  from  those  of  the  rest  of  the  Celebes.  They  often  approach  to  the 
fair  complexion  of  the  European,  while  they  retain  the  straight  black  hair  and 
general  physiognomy  of  the  Malay  races.  In  character  they  are  gentle  and  sub- 
missive, industrious  and  easily  educated.  Up  to  a  very  recent  period  they  were 
complete  savages,  and  were  almost  always  at  war  with  each  other.  They  built 
their  huts  upon  lofty  posts  to  guard  against  attacks,  and  decorated  them  with  the 
heads  of  their  slain  enemies.  Their  clothing  was  strips  of  bark,  and  their  religion 
was  a  degrading  demon-worship,  from  this  state  of  barbarism  they  have  been 
raised  to  comparative  civilization  in  a  short  time  by  the  Dutch  Government.  The 
country  is  now  becoming  a  garden  worthy  of  its  sweet  native  name,  "Minahassa." 
The  villages  are  almost  all  like  model  villages,  and  the  cottages  like  those  one  sees 
upon  the  stage.  The  streets  are  bordered  with  trimmed  turf,  and  fenced  with 
hedges  of  roses  in  perpetual  bloom.  Near  every  village  are  the  most  beautifully 
cultivated  and  productive  coffee-plantations,  while  rice-fields  and  fruit  and  vege-  ' 
table  ^rounds  supply  abundance  of  food  to  the  inhabitants.  In  every  village  there 
is  a  school-house,  and  in  the  larger  ones  a  church  also.  The  people  are  all  neatly 
dressed,  and  the  native  chiefs  and  schoolmasters  would  pass  muster  among  respect- 
able people  in  England.  On  arriving  at  one  of  these  cniefs'  houses,  in  a  principal 
village,  the  writer  was  received  by  a  gentleman  in  a  suit  of  black :  boys  nicely 
dressed  and  with  smooth-combed  hair  brought  water  and  napkins  for  him  to  wash, 
and  he  was  furnished  with  a  dinner  comprising  every  European  comfort,  finger- 
glasses,  clean  napkins,  claret,  and  beer,  along  with  a  variety  of  well-cooked  native 
dishes.  The  house  was  handsome  and  lofty ;  the  chairs  and  tables  were  of  fine  na- 
tive woods,  and,  though  made  by  self-taught  natives,  were  of  superior  workmanship 
to  any  but  the  very  best  we  get  at  home :  and  as  ne  sat  in  tne  verandah  taking 
coffee  his  eye  was  gratified  by  the  sight  or  beautiful  flowers,  which,  in  this  delight- 
ful climate,  are  perpetually  renewed.  This  great  change  is  the  result  of  the  intro- 
duction of  the  coffee-plant  under  Government  superintendence,  and  of  the  labours 
of  Dutch  Protestant  missionaries.  The  native  chiefs  were  induced  to  further  the 
views  of  the  Government  by  the  promise  of  a  per-centage  on  the  coffee-produce  of 
their  district,  and  the  whole  system  is  carried  out  by  them,  under  the  advice  and 
support  of  the  inspectors  and  Dutch  residents.  Each  family  in  a  village  works  in 
the  plantations;  an  account  is  kept  of  the  number  of  days'  labour  each  gives,  and 
when  the  produce  is  sent  to  the  government  warehouses,  and  paid  for  at  the  fixed 
price  agreed  upon  on  the  formation  of  the  plantations,  the  amount  is  divided  pro- 
portionately among  the  inhabitants.  The  chief  and  the  other  head  men  of  the  vil- 
lage decide  upon  now  many  days  a  week  it  is  necessary  to  work  at  different  times 
of  the  year,  and  the  villagers  are  called  to  labour  at  fixed  hours  by  beat  of  gong. 
This  community  of  labour  is  a  common  feature  among  people  in  the  first  stages  of 
civilization,  ana  rarely  is  any  other  pressure  than  public  opinion  required  to  insure 
regularity.  Habits  of  industry  have  thus  been  fostered,  and  a  considerable  sum  of 
money  is  realized  annually  by  each  family.  Under  the  advice  and  example  of  the 
missionaries  and  government  inspectors,  the  people  build  neat  houses  and  adopt 
European  clothing  and  habits.  Their  children  go  to  school ;  the  Malay  language 
spreads  rapidly,  and  is  superseding  the  numerous  native  dialects;  and  general  morality 
has  undergone  a  vast  improvement.  No  one  who  sees  these  people,  and  inquires 
as  to  their  former  condition,  can  avoid  the  conclusion  that  they  are  both  morally 
and  physically  far  superior  to  what  they  were.  But  it  is  said  this  change  has  been 
brought  about  by  "monopoly"  and  " despotism,"  and  therefore  cannot  be  right. 
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The  author  believed,  however,  that  the  relation  of  a  civilized  to  an  uncivilized  race 
over  whom  it  rules  is  exactly  analogous  to  that  of  parent  to  child,  or  of  adults  to 
infants,  and  that  a  certain  amount  of  despotic  rule  and  guidance  is  as  essential  in 
the  one  case  as  it  is  in  the  other.  The  only  question  is  as  to  the  manner  in  which 
the  "  paternal  despotism"  shall  be  carried  out ;  and  he  thinks  that  the  system  of 
upholding  and  regulating  the  power  of  the  native  chiefs,  whom  the  people  are 
already  accustomed  to  obey,  of  introducing  systematic  cultivation  under  govern- 
ment superintendence,  and  favouring  the  exertions  of  missionaries  and  native  teach- 
ers, is  a  far  better  plan  than  throwing  open  a  country  to  the  competition  of  a  low 
class  of  European  traders  and  cultivators,  which  inevitably  leads  to  the  degradation 
of  the  natives,  and  a  conflict  of  interests,  inducing  mutual  animosity  between  the 
two  races.  The  system  of  the  Dutch,  as  carried  out  here  and  in  Java,  he  considers 
as  most  excellent,  and  especially  valuable  as  a  step  in  the  education  of  an  uncivilized 
race ;  and  he  cannot  but  contrast  it  with  the  deplorable  results  of  the  free  compe- 
tition of  antagonistic  races  in  New  Zealand,  which  can  only  end  in  the  extermina- 
tion of  a  people  which  it  seems  probable  would?  under  more  favourable  conditions, 
have  been  capable  of  improvement  and  civilization. 

On  the  Increasing  Desiccation  of  Inner  Southern  Africa. 
By  Jambs  Fox  Wilson. 

A  very  noticeable  fact  has  of  late  years  attracted  the  attention  of  residents  in 
South  Africa — namely,  the  gradual  drying  up  of  large  tracts  of  country  in  the 
Trans-Gariep  region.  The  Calabari  Desert  is  paining  in  extent,  gradually  swallow- 
ing uo  large  portions  of  habitable  country  on  its  borders.  Springs  of  water  have 
diminished  in  their  flow,  and  pools,  such  as  that  at  Serotli,  described  by  Livingstone, 
are  now  either  dry  or  rapidly  becoming  so.  A  long  list  of  springs  and  pools  now 
gradually  drying  up  was  given  by  the  author  of  the  paper.  The  great  change, 
however,  had  commenced,  if  we  may  trust  native  traditions,  long  before  the  advent 
of  Europeans,  which  are  corroborated  by  the  existence  of  an  immense  number  of 
stumps  and  roots  of  acaciae  in  tracts  where  now  not  a  single  living  tree  is  to  be 
seen.  In  seeking  to  account  for  this,  it  was  necessary  to  dismiss  from  the  mind  all 
idea  of  cosmical  changes  or  earthquakes,  of  which  no  trace  is  visible  in  Southern 
Africa.  The  causes  be  in  thephysical  characteristics  of  the  country  and  in  the 
customs  of  the  inhabitants.  Tne  region  drained  by  the  Orange  river  is  naturally 
arid,  from .  the  interposition  of  the  Quathlamba  mountains  between  it  and  the 
Indian  Ocean,  whence  the  chief  rain-clouds  are  derived.  The  prevailing  winds 
are  from  the  north-east.  The  clouds,  heavily  laden  with  vapour  from  the  Indian 
Ocean,  are  driven  over  Caffraria,  watering  those  lands  luxuriantly ;  but  when  the 
moisture-bearing  nimbi  arrive  at  the  summits  of  the  mountain  range  which  divides 
Caffraria  from  the  interior  country,  they  are  not  only  deprived  already  of  part  of 
their  moisture,  but  they  meet  witn  the  rarefied  air  of  the  central  plains,  and  con- 
sequently rise  higher  and  evaporate  into  thinner  vapour.  There  are  few  spots, 
however,  which  are  wholly  destitute  of  vegetation,  and  large  trees  are  frequent. 
There  is  no  district  which  does  not  maintain  its  flocks  of  wild  animals ;  but  the 
diminution  of  even  one  or  two  inches  of  rain  in  the  year  is  most  severely  felt  The 
author  came  to  the  conclusion,  after  a  careful  inquiry  into  the  geological  formations 
of  the  region  and  the  sources  of  springs,  that  much  water  must  lie,  throughout 
wide  tracts,  deep  below  the  surface  of  the  soil,  and  that  the  boring  of  artesian  wells 
would  yield  a  permanent  supply  for  irrigation.  But  as  a  remedy  for  the  growing 
evil^he  laid  particular  stress  on  legislative  enactments  to  check  the  reckless  felling 
of  timber  and  burning  of  pastures,  which  has  been  long  practised  both  by  the 
natives  and  the  European  colonists. 

The  Hairy  Men  of  Jcsto.    By  "W.  Mabttn  Wood. 
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ECONOMIC  SCIBtf  Cfi  AKD  STATISTICS. 
Addrtss  by  William  Fabr,  M.D.,  D.C.L.,  F.R.S.,  the  President  of  the  Section. 

Gentlemen, — 1  am  deeply  sensible  of  the  honour  which  has  been  conferred  upon 
me  by  placing  me  in  this  Chair. 

In  opening  your  proceedings,  I  propose  to  bring  rapidly  under  your  notice  the 
state  or  the  science  which  you  have  met  in  this  Section  to  promote  as  Members  of 
the  British  Association. 

Mathematics  is  the  great  abstract  science  which  fosters  all  the  rest ;  and  physics, 
mechanics,  chemistry,  mineralogy,  geology,  geography,  ethnology,  embrace  the 
phenomena  of  the  heavens,  the  earth,  and  the  three  kingdoms  of  nature.  They 
occupy  other  Sections. 

Man  himself  is  the  special  study  of  physiology  and  of  ethnology  in  two  of  those 
Sections ;  but  there  they  inquire  into  the  functions  and  parts  of  the  body,  or  the 
condition  of  our  race  as  the  foremost  of  the  animal  kingdom ;  while  geography 
describes  nations,  as  it  describes  mountains  and  rivers,  because  they  are  on  the 
earth's  surface. 

We  have  to  do  with  men  in  States,  and  in  political  communities.  Statistics  is 
essentially  a  science  of  the  relations  of  numbers  of  men,  and  its  laws  are  founded 
on  the  observation  of  mankind  as  they  exist  in  nations  now  and  in  past  times ; 
but,  building  on  facts  that  can  be  measured  and  expressed  in  numbers,  it  is  only  in 
civilized  communities,  and  in  recent  times,  that  it  finds  adequate  materials.  The 
domain  of  the  past  we  almost  abandon  to  the  geologists  or  the  historians :  and  we 
leave  the  uncivilized  world  in  the  possession  of  our  enterprising  neighbours  the 
ethnologists ;  while  we  yet  hope  one  day  to  enter  this  field,  and  indeed  have 
already  made,  under  established  Governments,  some  conquests  among  the  races  in 
India,  in  Russia,  and  in  South  America. 

Man  in  society  possesses  property,  and  all  his  possessions  fall  within  our  pro- 
vince, for  they  form  an  intrinsic  part  of  the  State.  We  have  to  study,  besides  the 
political  relations  of  men  to  each  other,  their  riches  in  land,  in  horses,  sheep,  and 
the  cattle  on  a  thousand  hills,  in  grain  and  crops,  in  precious  metals,  in  minerals, 
and  in  merchandise. 

Here  are  found  the  grounds  of  two  grand  divisions  of  statistics:  the  first  falling 
under  the  head  of  Population,  and  the  second  under  the  head  of  Property,  which  is 
the  subject  also  of  economic  science. 

Under  Population  are  discussed  the  races,  sexes,  ages,  marriages,  births,  deaths, 
causes  of  death,  the  ranks,  professions  and  tenures  of  each  people  in  a  State :  from 
their  earnings  the  value  of  their  life-work  is  deduced  j  certain  acts  are  also  inves- 
tigated, sucn  as  baptisms,  attendances  at  schools  or  at  churches,  votes  at  elec- 
tions, crimes,  punishments,  diseases,  and  civil  actions.  Civil  and  military  statistics 
constitute  a  capital  chapter  of  this  division. 

The  statistics  of  Property  are  divisible  into  two  chapters :  the  first  treats  of 
the  fixed  property,  including  land,  mines,  forests,  manufactories,  houses,  roads, 
canals,  and:  rivers ;  its  basis  is  a  map  on  a  scale  large  enough  to  exhibit  the  quan- 
tities of  every  parcel  of  land  and  the  area  of  every  dwelling-house :  the  holdings 
of  land,  its  burthens,  and  transfers,  naturally  fell  under  this  head. 

tinder  the  second  nead  falls  the  moveable  property,  including  live  stock,  ships, 
machines,  goods,  merchandise,  and  vendible  products  of  all  kinds. 

The  annual  produce  of  the  two  classes  of  property,  its  transport,  its  sales,  its 
prices,  and  its  relation  to  the  stock,  form  the  subject  of  the  three  sections  of  agri- 
cultural statistics,  industrial  statistics,  and  commercial  statistics. 

The  public  revenue  and  expenditure,  the  financial  operations  of  the  public  ex- 
chequer, of  the  banks,  and  of  the  great  companies,  offer  an  extensive  field,  and  are 
in  the  domain  of  financial  statistics. 

There  are  other  minor  divisions,  but  the  object  I  aim  at  is  to  survey  rapidly  the 
field  of  our  labours,  which,  although  it  is  concerned  in  the  facts  of  public  interest 
to  statesmen  and  political  inquirers,  and  includes  the  fundamental  part  of  politics, 
yet  does  not  embrace  all  the  doctrines  of  that  kindred  science,  which,  I  may 
add,  has  been  luminously  expounded  by  Sir  George  Lewis  in  the  treatise  on  the 
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i  Methods  of  Observation  and  Reasoning  in  Politics ;'  his  greatest  work — and  to 
politics  what  Whewell's  book  is  to  the  physical  sciences — replete  with  the  latest 
results  of  European  learning,  and  a  solid,  hitherto  unsurpassed;  contribution  to 
political  science. 

Sir  George  Lewis  was  a  Fellow  of  the  Statistical  Society,  and  himself  a  labourer 
in  early  life  in  the  field  of  practical  statistics.  He  was  well  versed,  too,  in  its 
philosophy,  yet  his  genius  dia  not  lie  in  the  direction  of  the  physical  sciences  or  of 
the  mathematics,  which  are]  the  soul  of  statistics ;  but,  standing  on  the  border 
land,  and  on  an  eminence  surveying  all  the  territories,  his  calm  judgment  is  impar- 
tial and  commands  attention.  Noticing  the  imperfections  in  tine  early  records  of 
facts  and  numbers,  Sir  George  Lewis  observes, — 

"  The  importance  of  accurate  statistical  information  as  the  basis  of  historical 
description,  as  well  as  of  political  reasoning,  both  speculative  and  practical,  cannot 
be  too  much  insisted  on.  The  attention  of  modern  Governments  has  been  directed 
to  the  subject,  and  it  has  been  understood  that  a  constant  registration  of  social  and 
political  facts  ought  to  be  kept  up,  without  any  immediate  practical  object ;  like 
the  observations  of  the  heavenly  bodies,  temperature,  weatner,  tides,  and  other 
natural  phenomena,  made  by  the  physical  philosopher.  Facts,  unimportant  in 
themselves,  become  important  as  units  comprised  in  a  complete  enumeration ;  and 
results  are  thus  obtained,  to  which  mere  conjecture,  or  the  loose  and  vague  impres- 
sions derived  from  a  partial  observation,  could  not  have  led.  This  process  is  now 
carried  on,  with  more  or  less  completeness,  by  all  civilized  Governments,  and  the 
collection  of  statistical  information,  not  merely  for  practical  but  for  scientific  pur- 
poses, is  recognized  as  a  legitimate  object  of  public  policy.  There  are  now  statis- 
tical departments  in  all  the  principal  states  of  Europe"*. 

Here  is  another  element  of  classification,  for  the  materials  of  science  exist  in  each 
State,  so  in  our  archives  are  the  statistics  of  England,  Sweden,  France,  Spain,  Italy, 
Germany,  Russia,  the  United  States  of  America,  and  some  other  countries,  at  least 
in  outline.  M.  Qultelet,  one  of  the  founders  of  this  Section  of  the  British  Asso- 
ciation, is  now  engaged  on  a  work,  of  whichproofs  are  on  the  table,  exhibiting  the 
comparative  statistics  of  the  population  of  Europe,  on  a  plan  nearly  uniform.  He 
submits  it  to  your  inspection,  and  had  a  great  desire  to  be  present,  but  is  kept 
away  by  circumstances  over  which  he  has  no  control.  I  feel  sure  that  I  have  your 
authority  to  reciprocate  the  good  wishes  of  this  veteran  of  science.  The  work 
had  its  origin  at  the  International  Statistical  Congress,  which  was  convened  in 
1860  by  Her  Majesty's  Government,  in  London,  and  was  presided  over  by  the  late 
Prince  Consort :  whose  sagacity,  we  may  believe,  did  not  fail  him  when  he  pro- 
claimed that  the  statists  of  his  day  were  laying  "  the  foundation  of  an  edifice, 
necessarily  slow  of  construction,  and  requiring,  for  generations  to  come,  laborious 
and  persevering  exertion,  intended  as  it  is  for  the  promotion  of  human  happiness, 
by  leading  to  the  discovery  of  those  eternal  laws  upon  which  that  universal  happi- 
ness is  dependent"  These  last  words  of  the  good  Prince  may  well  cheer  us  on 
the  way. 

You  will  see  at  once  that  the  observation  of  the  scientific  facts  with  which  we 
are  concerned  in  so  many  States  of  the  world,  has  already  supplied  the  materials 
for  sure  induction,  and  placed  statistics  among  those  applied  sciences  which  reveal 
laws,  and  arm  man  with  power  over  man  and  over  nature. 

In  proportion  as  Governments  are  organized  and  intelligent,  they  cultivate  sta- 
tistics ;  and  it  is  gratifying  to  observe  that  nearly  all  the  States  of  Europe  sent 
official  delegates  to  the  Statistical  Congress  which  met  last  year  at  Berlin,  under 
the  auspices  of  the  Government  of  Prussia,  and  under  the  able  presidency  of  Dr. 
Engel. 

Spain,  which  had  fallen  in  arrear,  had  been  put  upon  her  mettle,  and  in  1857, 
and  again  in  1861,  took  a  census,  of  which  many  interesting  results  have  just  been 

Eublished :  the  population  was  15,658,531,  some  millions  more  than  she  formerly 
ad  credit  for,  ana  entitling  her,  when  her  finances  are  upon  a  sound  footing,  again 
to  a  place  among  the  Powers  of  Europe. 
The  Kingdom  of  Italy  was  no  sooner  constituted  than  its  statistics  were  deve- 

*  Vol.  i.  p.  137. 
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loped.  A  census  was  taken,  and  we  find  a  population  of  22  millions  (21.893,171)* 
in  this  constitutional  State.  Over)  Rome,  Venice,  Lombardy,  Mantua,  Trieste,  tne 
Tyrol,  Ticino,  Savoy,  Corsica,  Malta,  and  the  Kingdom  of  Italy,  a  population  of 
27  millions  speaking  Italian  is  diffused.  The  births,  deaths,  and  marriages  are  regis- 
tered, and  the  principal  statistical  elements  are  under  observation  and  inquiry  in 
the  Kingdom  of  Italy,  which  will  henceforward  have  a  voice  of  weight  in  the 
affairs  of  Europe,  and  in  science.  The  statistics  of  Italy  are  ably  displayed  in  the 
Statistical  Annuary,  for  1864,  of  Correnti  and  Maestri,  who  have  had  a  large  share 
in  the  organization  of  the  statistics  of  the  new  kingdom. 

Russia,  until  lately,  did  little  for  statistical  science ;  and  the  Emperor  Nicholas 
refused  to  send  a  Russian  to  the  first  Congress  in  Brussels,  on  the  alleged  ground 
that  his  empire  had  nothing  to  learn  from  the  science  of  Europe.  Things  have 
since  greatly  changed,  and  the  Russian  Government  now  fully  recognizes  the 
claims  not  only  of  her  own  people,  but  of  science  and  of  Europe,  to  a  faithful 
account  of  the  population  and  resources  of  that  empire.  M.  von  Buschen  and 
Mr.  Wilson  were  sent  over  by  the  Imperial  Government  to  observe  our  proceedings 
in  the  last  census ;  and  M.  Troinski,  who  was  here  recently,  informed  me  that 
measures  were  under  consideration  for  taking  as  accurate  a  census  of  Russia  as 
circumstances  will  allow.  The  births,  deaths,  and  marriages  will  also  be  registered 
more  accurately.  We  may  thus  expect  a  great  accession  of  information  from 
Russian  statists,  respecting  an  empire  emancipating  millions  of  serfs,  and  passing 
through  changes  which  the  older  States  of  Europe  traversed  in  what  maybe  called 
pre-statistic  times.  Popular  books  contain  many  statements  of  numbers  which 
are  put  forth  as  statistics,  but  are  purely  conjectural,  or  are  based  upon  loose  esti- 
mates. Among  the  latter  numbers  is  the  alleged  population  of  Russia,  which  i  s 
set  down  in  the  Gotha  Almanack  at  74,189,394  souls,  neither  more  nor  less — 
exclusive  of  the  population  of  Russian  America,  which  belonged  to  a  company 
whose  privileges  expired  at  the  end  of  1863.  How  far  this  is  wrong  it  is  difficult 
to  say;  there  have  been  partial  censuses,  but  the  population  of  the  empire  has 
never  been  enumerated. 

So  it  is  in  our  Indian  Empire,  the  population  of  which  is  cited  as  135,571,351. 
The  populations  of  the  North- West  Provinces,  and  of  the  Madras  Presidency,  have 
been  counted,  but  the  other  numbers  are  "  guesses,"  for  we  have  not  everywhere 
adopted  the  "  practice  of  counting."  The  population  is  as  likely  to  be  several 
millions  more  in  India  as  to  be  millions  less,  for  the  maxim  of  Dr.  Johnson  is  not 
invariably  true,  that  u  when  numbers  are  guessed  they  are  always  magnified."  It 
is  said  that  the  population  of  Rome  was  once  estimated  by  the  weight  of  cobwebs 
within  its  precincts:  and  that  Xerxes  ascertained  the  numbers  of  his  host  by 
measuring  the  ground  upon  which  they  stood.  How  the  guesses  are  made  in  India 
we  do  not  precisely  know,  but  it  is  probable  that  the  population  of  many  of  the 
provinces  has  been  estimated  from  their  area.  The  enlightened  and  really  benefi- 
cent Government  of  India,  which  collects  £43,000,000  of  revenue  from  the  popu- 
lation annually,  will  no  doubt  ere  long  contrive  to  perform  the  really  arduous  task, 
at  least  once  for  that  part  of  Southern  Asia,  which  Russia  is  about  to  perform  in 
the  North  for  the  barbarous  tribes  of  Siberia,  and  thus  extend  the  boundaries  of 
official  knowledge,  enumerate  Her  Majesty's  subjects,  and  make  India  by  its  census 
an  integral  part  or  the  empire. 

The  British  Colonies  deserve  great  praise  for  their  statistics.  The  last  census  of 
Canada  is  elaborate;  and  Mr.  Archer,  Mr.  Rolleston,  and  their  colleagues  in 
Australia,  have  placed  the  statistics  of  those  colonies  upon  such  a  footing  that  we 
shall  be  able  to  trace  with  extraordinary  minuteness  the  development  of  the  empire 
iu  the  southern  hemisphere. 

Of  China  several  State  censuses  are  cited,  but  I  confess  that  I  have  less  faith  in 
the  official  returns  of  367,632,907  "mouths  "t  (the  Chinese  for  souk)  in  China 
proper,  than  I  have  in  those  of  India ;  in  fact,  we  should  be  glad  to  hand  the  num- 

*  Estimated  for  1st  January  1868 ;  by  the  census  of  1st  January  1862,  the  population 
was  21,776,953 ;  increase  116,218. 

t  See  paper  by  R.  M.  Martin,  in  "  Addenda  to  Report  on  Sanitary  State  of  the  Army 
in  India,"  8vo  edit.,  p.  659.  A  recent  return  makes  the  population  of  the  whole  empire 
415,000,000  (Gotha  Almanack,  1864). 
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ben  over  to  the  geographers,  recommending  them,  when  they  give  the  populations 
of  countries,  even  in  their  elementary  books,  to  cite  the  figures  with  discrimination. 
A  due  appreciation  of  the  value  of  published  facts  is  an  element  in  all  the  sciences. 
Statistics  is  prosecuted  to  some  extent  in  every  State  j  and  in  countries  where 
observation  is  difficult,  intelligence  scarce,  and  facts  fugitive,  figures  appear  to 
be  so  essential  that  they  are  invented.  I  should  regret  to  apply  this  remark  to  the 
census  of  the  Sandwich  Islands,  which  in  1861  had  a  population  of  67,084  natives 
and  2716  foreigners,  and  is  declining,  according  to  the  census  of  King  Kame'ha- 
m6ha  IV.  and  of  his  Anglo-Saxon  Queen  Emma,  nt*  Miss  Rooker.  Indeed  I  would 
rather  adduce  the  insular  census  to  prove  that  statistics  are  journeying  round  the 
world,  and  that  the  statistics  of  small  States  are  often  interesting,  and  illustrate 
general  laws. 

It  is  evident  that  the  statistics  of  Bath,  for  instance,  which  has  69,598  inhabi- 
tants, are  at  least  as  instructive  as  the  statistics  of  Hesse  Homburgh,  which  has 
a  population  of  only  26,817  j  while  those  of  the  444,878  people  of  Somerset,  the 
county  in  which  we  meet,  are  not  a  whit  less  interesting  than  those  of  any  of 
twenty -four  small  kingdoms  and  principalities  in  Germany,  which  fill  the  pages  of 
that  useful  publication  the  Gotha  Almanack. 

Wherever  there  is  local  Government  we  look  for  local  statistics,  as  they  afford 
means  of  information  which  enlightened  municipal  councillors  can  always  turn  to 
account  We  may  well  believe  that,  as  Adam  Smith  boasted  he  had  converted 
some  of  the  merchants  of  Glasgow  to  his  doctrines  before  he  had  promulgated 
them  to  the  world,  his  spirit  lingers  among  their  descendants,  for  the  statistics  of 
that  city  have  long  held  an  honourable  place  on  our  rolls.  The  statistics  of  Glasgow 
are  (as  indeed  are  those  of  any  city)  or  universal  interest,  when  they  are  collected 
and  discussed  by  such  a  statist  as  the  late  Dr.  Strang,  a  truthful  observer,  a  thought- 
ful writer,  and  an  excellent  man.  In  the  name  of  our  Section  I  venture  to  say 
that  we  shall  be  very  glad  if  the  Mayors  (with  the  prosperity  of  Glasgow  before 
them)  and  all  the  town  councils  in  England,  Bath  leading,  will  at  once  appoint 
competent  officers  to  elaborate  their  statistics. 

As  well  as  Governments  and  municipal  bodies,  England  has  always  at  work  in 
the  field  of  science  richly  gifted  independent  men,  like  Buckle  and  Darwin,  who 
devote  their  lives  to  science,  either  as  observers  or  redeemers  \  and  as  an  example 
of  what  an  individual  can  do,  I  will  cite  Dr.  Heysham,  who  twice  enumerated  from 
house  to  house  the  population  of  Carlisle,  abstracted  the  ages  of  the  dead  from 
the  burial  registers,  and  published  the  results  in  a  judicious  form.  The  volume 
Mr.  Milne  (as  he  informed  me)  found  by  chance  on  a  book-stall;  whereupon  he 
opened  a  correspondence  with  Dr.  Heysham,  constructed  the  Carlisle  life  Table, 
and  deduced  a  general  law  of  mortality  which  served  through  many  years  as  the 
basis  for  thousands  of  transactions,  and  for  the  valuation  of  millions  of  property. 
The  names  of  the  two  men,  the  statistical  observer  and  the  statistical  reaeoner, 
will  remain  for  ever  engraved  upon  our  annals. 

It  is  evident  that  statistics  may  be  investigated  in  every  English  parish  j  and  I 
know  no  fairer  field  than  local  statistics  oner  to  a  liberal  and  ingenuous  mind. 
Some  subjects  can  be  more  impartially  investigated  by  private  gentlemen  than 
bv  men  in  office  i  and  a  specimen  is  a  paper  by  Mr.  Norman,  which  is  a  model 
of  style  and  statistical  logic,  proving  the  fact,  which  at  first  appeared  paradoxical, 
that,  large  as  the  taxation  is,  the  people  of  England  pay  less  in  proportion  to  their 
means,  and  get  more  work  for  their  money  than  the  people  of  any  other  country*. 
Again,  the  remarkable  work  before  you  of  M.  Guerrv,  on  the  comparative  crime 
of  England  and  France,  embodies  the  labours  of  the  life  of  one  of  the  most  inge- 
nious private  statists  in  Europef. 

The  Statistical  Society  of  London  has  done  so  much,  by  Its  papers  and  its  Journal, 
in  the  eyes  of  Europe  for  science,  that  a  similar  Society  has  recently  been  founded 
in  Paris,  and  publishes  an  excellent  Journal,  to  which  M.  Legoyt  and  others  con- 

•  On  the  Pressure  of  Taxation  in  this  and  other  Countries.  By  George  Warde 
TS orman,  Esq. 

t  Statistimie  Morale  de  PAngleterre  compares  aveo  la  Statisque  Morale  de  la  France. 
Par  M.  A.  M.  Guerry,  Oorrespondant  do  l'lnstitut,  &c.    1864. 
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tribute,  the  necessary  complement  to  the  well-known  ( Journal  des  l^conomistes.' 
The  Dublin  and  the  Manchester  Societies  remind  us  by  their  useful  labours  of  the 
utility  of  Statistical  Societies  in  our  great  cities. 

I  admit  that  the  country  has  a  right  to  look  to  the  Government  for  the  census, 
for  registration  returns,  for  commercial  statistics,  for  agricultural  statistics,  for 
industrial  statistics,  ana  for  financial  statistics,  as  the  collection,  analysis,  and 
promulgation  of  facts  of  universal  interest  is  one  of  the  Queen's  most  useful  pre- 
rogatives. Formerly  little  or  nothing  of  the  kind  was  done ;  but  by  referring  to 
the  annual  reports  which  emanate  now  from  the  public  offices,  you  will  see  that 
this  great  duty  is  kept  in  view.  The  reports  of  the  War  Office  and  the  Admiralty, 
those  of  the  Board  of  Trade,  of  the  Customs,  the  Inland  Revenue,  the  Post  Office, 
and  of  the  Registrars-General  of  England,  Scotland,  and  Ireland,  of  the  Poor  Law 
Board,  and  of  the  Emigration  Commissioners,  of  the  Privy  Council  Officer  of 
Health,  of  the  Education,  Factory,  and  Mine  Inspectors ;  the  judicial  statistics, 
criminal  and  civil,  the  Consuls'  Reports  which  the  Foreign  Office  now  publishes, 
show  that  the  Civil  Service  is  everywhere  anxious  to  do  its  duty.  And  I  shall 
perhaps  be  pardoned  for  reminding  you  that  men  in  the  Civil  Service  are  among 
the  great  names  of  our  science,  from  Petty,  King,  and  Davenant,  to  Deacon  Hume, 
Porter,  McCulloch,  John  Mill,  and,  to  cite  no  more  contemporaries,  Adam  8mith 
himself.  The  Civil  Service  of  the  present  day  is  quite  in  a  position  to  sustain  the 
statistical  reputation  of  England  in  the  face  of  Europe.  What  it  wants  is  a  better 
coordination  of  its  work ;  which  might,  as  was  recommended  by  the  Congress, 
be  accomplished  by  a  board  at  which  the  principal  offices  should  be  represented. 

We  venture  in  this  Section  to  call  the  attention  of  Mr.  Milner  Gibson  to  the 
organization  of  a  central  authority  "  to  direct,"  in  the  words  of  the  late  Prince 
Consort,  "all  the  great  statistical  operations."  Such  a  body  has  been  recently 
created  in  many  of  the  States  of  Europe. 

Another  matter  this  Association  may  very  properly  urge  on  the  same  minister. 
We  ought,  from  agricultural  statistics,  to  know  approximately  in  October  the  pro- 
duce of  the  harvest  in  Europe  as  well  as  in  America,  and  the  state  of  the  live  stock 
to  supply  the  markets.  The  season  has  been  extraordinary;  what  have  been  its 
effects  upon  the  crops  P  Unfortunately  the  Government  has  nothing  to  tell  us. 
English  agricultural  statistics  are  a  complete  blank.  Yet  no  one  seriously  doubts  the 
utility  of  this  question  of  the  supply  of  food,  to  town  and  country,  to  rich  and  poor, 
to  farmers  and  merchants ;  it  will  enter  largely  into  the  commercial  combinations 
of  the  next  twelve  months,  and  is  one  of  the  elements  affecting  the  circulation. 

The  Registrar-General  of  Ireland  procures  the  returns  for  that  division  of  the 
United  Kingdom ;  and  the  produce  of  the  last  harvest  of  Australia  is  known :  it  is 
in  some  parts,  if  my  memory  serves,  half  the  average  crop ;  an  unpleasant  result, 
which  may  influence  the  gold  supply,  but  will  partially  be  mitigated  by  timely 
provisions  to  meet  a  loss  the  extent  of  which  is  already  known. 

Mr.  Hunt  has  just  published  a  return  of  the  mines  of  every  kind,  and  of  the 
mineral  produce  of  the  kingdom.  It  is  alike  creditable  to  him,  to  Sir  Roderick 
Murchison,  and  to  the  mining  proprietors,  who  voluntarily  supplied  the  informa- 
tion. Some  of  them  are  not  far  from  us,  and  will  perhaps  communicate  the  results 
to  the  Section. 

I  now  come  to  our  tools  and  our  methods.  Foremost  in  importance  is  the 
question  of  statistical  units.  The  Legislature  has  just  passed  a  measure  authorizing 
tne  use  of  the  metric  weights  and  measures  in  England ;  and  the  report  of  a  Com- 
mittee of  the  Association  on  the  subject  will  be  presented  to  the  Association  by 
Mr.  Heywood.  In  the  first  stage  of  statistics  we  count ;  but  this  no  longer  suffices, 
and  we  have  to  weigh  or  measure. 

Upon  the  choice  of  units  of  weights  and  measures  our  progress  In  no  slighlt 
degree  depends.  Now,  one  weight  will  not  serve  all  purposes.  Coal,  for  instance, 
cannot  be  sold  by  the  ounce,  it  is  sold  by  the  ton  j  sugar  by  the  hundredweight ; 
tea  by  the  pound :  gold  by  the  ounce ;  while  opium  is  administered  in  grains.  If 
the  hundreaweignt  consisted  of  one  hundred  pounds,  the  ton  of  ten  hundreds,  the 
ounce  of  the  tenth  of  a  pound,  and  all  the  units  required  in  every  trade  were  so 
related  to  each  other  that  we  could  say  tens,  hundreds,  thousands,  and  so  on,  as  we 
do  in  common  numeration,  all  the  compound  rules  which  fill  our  books  of  arith- 


Digitized  by 


Google 


156  report — 1864, 

matte  and  puzzle  children  would  be  got  rid  o£  So  with  regard  to  measures  and 
money — let  all  the  units  increase  by  tens,  and  all  goes  "  merry  as  a  marriage  bell" 
One  set  of  rules  will  apply  to  the  weights,  measures,  and  moneys  of  all  trades  and 
of  all  nations  which  use  the  Arabic  figures.  With  regard  to  money,  we  cannot  do 
better  than  adhere  to  the  sovereign  for  statistical  purposes :  it  is  of  gold,  which  is 
becoming-  everywhere  the  standard  of  value,  is  the  largest  unit  in  use,  and  is  admi- 
rably suited  to  measure  large  values.  The  florin,  and  new  farthings  or  mils,  of 
which  100  would  make  a  florin,  1000=  £1,  are  all  the  moneys  of  account  required. 
The  penny  will  be  4  farthings,  the  shilling  50,  and  no  change  in  the  coinage  is 
required.  The  Chancellor  of  the  Exchequer  will,  let  us  hope,  inaugurate  this 
reform,  which  would  be  an  immense  boon  to  all  classes  that  have  anything  to  do 
with  bills,  accounts,  and  statistics. 

We  might  decimalize  our  old  weights  and  measures,  but  the  several  ranks  of 
units  would  not  fit  well  into  each  other ;  the  change  would  give  a  great  deal  of 
trouble,  and  there  is  no  chance  that  other  nations  would  adopt  it,  for  this  simple 
reason,  that  the  first  nations  have  had  for  years  the  admirable  metrical  system  in 
use.  Our  merchants  deal  with  these  nations  largely,  and  if  we  adopt  the  metre, 
Russia,  America,  and  our  colonies  will  adopt  it  If  England  wills  it,  the  whole 
civilized  world  will  have  one  system  of  weights,  measures,  and  money,  as  it  has 
one  system  of  decimal  arithmetic.  This  system  annihilates  those  ugly  pages  of 
Colenso,  the  compound  rules ;  so  through  it,  in  the  words  of  the  highest  authority, 
Professor  Barlow,  "a  child  may  learn  everything  necessary  for  entering  into  the 
common  concerns  of  the  world  in  a  month  as  well  and  better  than  in  a  year  under 
our  complicated  system"*. 

A  Metric  Act  will  be  an  emancipation  act  for  children,  and  will  give  them  time 
for  higher  studies  in  mathematics.  The  compound  rules  of  arithmetic,  English 
orthography,  and  Latin  verses,  are  the  tasks  for  which  the  school-boy  is  oftenest 
punished;  and  they  are  the  opprobrium  of  the  age.  Unlike  the  truths  of  science, 
they  can  only  be  flogged  into  the  brains  of  English  boys.  Statists  should  at  once 
make  the  pound  sterling  and  the  metric  weights  and  measures  their  units. 

In  the  English  market  gold  and  silver  are  sold  by  the  ounce ;  coffee,  tea,  tobacco, 
spices,  indigo,  silk,  cotton,  and  leather  by  the  pound ;  meat  by  the  stone  j  sugar, 
butter,  rice,  by  the  hundredweight  j  coal,  iron,  copper,  tin,  lead*,  palm  oil,  logwood, 
lienip,  flax,  by  the  ton;  wool  by  the  pack.  For  statistical  purposes  it  is  convenient 
to  take  one  unit,  the  metric  ton=a  cubic  metre  of  water,  and  nearly  equal  to  the 
English  ton,  to  express  the  imports  and  exports,  and  the  quantities  of  all  articles 
cold  by  weight  This  would  facilitate  comparison.  The  quantities  sold  by  volume, 
such  as  wheat,  flsh,  oil,  wine,  and  spirits,  might  also  be  expressed  by  one  unit — 
the  metric  tun,  the  bulk  of  water  weighing  a  metric  ton.  The  qualities  and  prices 
of  some  articles,  such  as  wheat  and  spirits,  are  regulated  by  the  weight  of  equal 
bulks,  or  by  the  specific  gravity,  which  is  easily  expressed  as  it  is  the  weight  of  a 
metric  tun  of  the  stuff,  when  a  metric  ton  is  taken  for  unity.  Cloth,  linen,  calico, 
and  silk,  are  sold  by  linear  units,  which  are  exceedingly  objectionable,  and  should 
be  converted  into  square  units  for  statistical  purposes. 

In  mechanics  a  unit  of  this  kind  is  used  j  a  pound  weight  raised  a  foot  is  called 
a  unit  of  work,  and  33,000  such  units  of  work  in  a  minute,  form  the  further  unit 
— Watt's  horse-power.  The  unit  of  work  may  be  called  a  double  unit,  inasmuch  as 
it  involves  two  elements — weight  (pound)  and  space  (foot),  while  the  horse-power 
takes  in  time  (minute),  and  is  a  treble  unit  The  French  use  a  similar  element 
thus  compounded :  the  horse-power  is  75  kilogram*  raised  a  metre  in  a  second. 
Remark  that  two  of  the  elements  of  this  unit  are  intangible.  Chemistry  furnishes 
examples  of  compound  units  in  its  binary  and  ternary  atoms.  In  statistics,  double 
and  triple  units  are  in  use ;  thus  when  I  say  the  rate  of  mortality  in  a  regiment  is 
2  per  cent  per  annum,  I  employ  the  double  unit,  a  year  of  life.  The  years  of  life 
are  found  by  multiplying  the  time  in  years  into  the  mean  numbers  living.  The 
strength  of  a  regiment  is  1000,  and  the  average  deaths  are  20  in  a  year,  5  in  a 
quarter,  so  the  mortality  is  as  above  stated ;  but  if  the  men  die  at  the  rate  of  20 
in  a  quarter,  you  have  20  deaths  to  250  years  of  life,  and  the  mortality  is  8  per 
cent 

*  Mathematical  Dictionary. 
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These  compound  units  are  the  sources  of  frequent  fallacies ;  thus  if  the  popula- 
tion is  compared  with  the  deaths  in  a  quarter,  a  week,  a  day,  or  any  short  interval 
of  time,  the  apparent  mortality  is  reduced  to  any  extent.  In  reckoning  interest 
and  profit-rates,  £1  under  investment  a  year  is  the  double  unit  ;  if  the  dividend 
on  £100  is  £2  half-yearly,  the  rate  of  profit  is  £4  a  year. 

The  rate  of  profit  is  found  by  dividing  (1)  the  profits  by  (2)  the  capital  multi- 
plied into  (3)  the  time. 

Inattention  to  this  principle  is  the  source  of  some  of  the  common  fallacies  on 
the  income-tax.  Thus  if  two  persons  are  taxed  equitably  on  their  property,  they 
are  taxed  in  proportion  to  its  amount  and  to  the  time  it  is  under  the  protection  of 
the  State:  if  A  pays  £1  on  £1000  in  a  year,  B  is  not  fairly  treated  if  he  is  made  to 
pay  £1  every  three  months.  The  sophist  assures  B  that  he  pays  at  the  same  rate 
as  A,  keeping  out  of  view  the  fact  that  the  taxable  unit  is  compounded  of  value 
and  time.  Income  is  an  indication,  but  not  a  measure,  of  property,  yet  if  A  has 
a  sum  under  investment  in  one  way,  he  may  have  to  pay  at  the  rate  of  6d.,  while 
B  with  the  same  amount  of  property  may  now  have  to  pay  10,  20, 80  sixpences  as 
his  quota  of  the  year's  taxation.  A  life  income  of  £1000  a  year  on  men  of  20  and 
upwards,  at  5  per  cent.,  is  on  an  average  worth  £11,712;  while  at  the  same  interest, 
the  same  income  in  perpetuity  is  worth  £20,000.  The  owners  of  two  properties 
taxed  upon  the  same  unit  of  value,  pay  £11-712  and  £20*000  as  their  quota  of  the 
year's  tax ;  under  an  income-tax  the  same  premium  is  exacted  from  properties  of 
totally  different  values. 

The  first  step  in  every  statistical  inquiry  is  to  determine  the  value  of  the  units 
to  be  employed,  be  they  single,  double,  or  multiple.  Thus  if  you  find  that  the 
mines  of  a  country  yield  6000  tons  of  copper  ore.  while  the  mines  of  another  yield 
10,000,  these  are  only  preliminary  units ;  the  final  statistical  unit  is  the  ton  of 
copper.  So  of  all  the  minerals  the  ton  of  metal  is  the  final  unit.  The  heating 
power  of  coal  is  the  element  of  value,  and  as  it  can  be  measured,  it  should  supply 
.the  final  unit. 

In  the  statistics  of  products  it  is  necessary  to  take  time  and  space  into  the  final 
units  of  value ;  thus  coal  at  the  pit's  mouth  is  worth  say  5*.  a  ton,  and  at  this 
price  40,000,000  tons  are  worth  £10,000,000;  but  the  consumer  pays  10*.,  20*., 
oOt.,  40*.  a  ton  for  this  coal,  and  its  cost  in  consumption  maybe  £40,000,000.  This 
comprises  the  profit  of  the  coal  merchant,  the  interest  of  capital,  the  coal  dues, 
and  the  cost  of  transport,  which  varies  with  the  supply  of  horses,  roads,  canals, 
railways.  Our  exports  and  imports  differ  in  value  in  the  home  and  foreign  market. 
The  value  of  products  should  be  determined  at  every  stage ;  thus  we  should  follow 
wheat  from  the  market  till  it  becomes  (1)  flour  and  (2)  bread,  and  take  care  that 
in  all  these  cases  the  units  are  so  like  in  all  their  aspects  as  to  admit  of  comparison. 
It  does  not  follow  that  two  countries  which  have  the  same  numbers  of  cattle  are 
equally  rich  in  that  kind  of  stock ;  the  herds  of  cattle  may  differ  in  size,  in  age, 
in  their  amounts  of  produce  of  milk,  butter,  and  meat — in  the  quality  of  all  their 
products.  Horses  differ  still  more  in  excellence.  In  Smithneld  sheep  are  not 
bought  by  the  head,  but  by  the  stone ;  the  offal  is  sunk,  and  the  price  varies  from 
Qd.  to  8d.  per  pound  in  inferior  and  prime  sheep.  The  butcher  gets  at,  and  the 
statist  uses,  the  pound  of  saleable  meat  as  the  final  unit  All  the  elements  which 
the  statist  wants  here  are  taken  into  account  in  the  value  of  stock  and  of  its  produce*; 
with  this  he  gets  comparable  units  in  every  climate.  Again,  take  land :  land-mea- 
sures vary.  Statists  gain  a  step  by  employing  as  their  unit  a  hectar,  or  a  square 
of  100  metres  to  the  side;  it  is  a  large  acre,  of  which  our  present  acre  is  four  tenths. 
The  United  Kingdom  contains  (31^67,507)  thirty-one  million  hectare  of  land, 
rather  more  than  a  nectar  to  each  person.  This  is  the  proportion  of  land  to  people 
in  a  populous  country;  and  the  hectar  is  a  convenient  unit  of  area.  England  has 
15,  Scotland  8,  and  Ireland  8  million  nectars  of  land ;  the  population  being  20  mil- 
lions in  England,  8  millions  in  Scotland,  and  6  in  Ireland  The  proportions  in 
ten  are — England  7,  Ireland  2,  Scotland  1 ;  on  areas  related  as  2, 1  and  1.  Ireland 
has  still  twice  the  population  of  Scotland.  Italy  has  26,  Prussia  29,  Spain  51, 
France  54,  Austria  64  million  hectare. 

We  come  to  States  of  a  very  different  magnitude;  the  United  States  of  America 
hold  440,  Turkey  474,  Russia  in  Europe  544  million  hectors.   Including  the  whole 
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of  their  subject  territories,  the  United  States  possess  780,  England  has  1146.  and 
Bussia  9133  million  hectare.  We  do  not  accept  this  unit  in  statistics  as  the  final 
unit  of  land.  Land  is  rich,  poor,  or  waste— cultivated  or  uncultivated ;  and  a 
hectar  in  the  centre  of  London,  in  the  vale  of  Gloucestershire,  on  the  banks  of  the 
Lena  in  Siberia,  in  Melbourne,  and  in  the  middle  of  Australia,  is  a  very  different 
thing.  All  the  chief  elements  that  we  need  are  summed  up  in  the  mean  valm  cf 
a  hectar;  and  in  the  usual  divisions  of  hectare  into  arable,  meadow,  pasture,  forest, 
water,  waste.  The  value  of  the  land  of  the  United  States  certainly  exceeds  that 
of  the  Russian  Empire ;  in  the  absence  of  agricultural  statistics,  we  do  not  know 
the  value  of  our  land,  but  the  value  of  the  fixed  property  of  the  Isles  of  TR-g^iH 
exceeds  the  value  of  the  fixed  property  in  either  the  Russian  or  American  domi- 
nions*. .  The  value  of  a  hectar  is  the  final  land  unit 

As  all  the  mechanical  forces  are  expressible  in  units  of  weight,  so  the  values  of 
land,  of  all  property,  of  all  products,  are  expressible  in  units  of  gold ;  and  we  may 
either  measure  those  values,  and  express  them  in  tons,  or  in  any  pieces  of  equal 
weight  of  that  metal.  We  take  the  sovereign  for  the  statistical  unit  of  value, 
because  it  is  in  use — for  the  same  reason  as  engineers  take  horse-power  as  the  unit 
of  work. 

What  are  we  to  say  to  the  human  unit  P  Here  also  distinctions  have  to  he 
drawn.  As  hectare  differ,  so  does  the  average  man  of  different  states.  Besides 
the  divisions  incidental  to  sex  and  age,  the  work  of  different  races  of  men  varies 
in  quantity;  a  navvy,  a  Siberian  peasant,  a  Hindoo,  a  Negro,  a  Chinaman,  an 
Esquimaux,  do  verv  different  quantities  of  work  in  the  year. 

The  mechanical  force  of  a  country  is  the  sum  of  the  working  forces  of  its  popu- 
lation, with  its  steam-engines,  horses,  winds,  waters,  which  can  all  be  measured 
by  the  engineer's  unit  of  work.  Adam  Smith  proposed  to  employ  a  unit  of  labour 
as  the  unit  of  value.  The  wages  of  men  express  the  value  of  their  labour  in  gold, 
and  from  the  mean  value  of  these  earnings  at  different  ages  of  life,  the  economic 
value  of  a  man  is  calculated  by  taking  the  interest  of  money  and  the  contingencies, 
of  his  life  into  account  At  the  age  of  26,  the  present  value  of  the  future  earn- 
ings of  an  English  agricultural  labourer,  after  deducting  the  cost  of  necessary 
maintenance,  is  £246f.    The  value  of  the  mean  worktime  of  artisans,  artists,  and 

Srofessional  men,  varies  indefinitely;  and  as  it  is  evident  that  the  human  units 
iffer,  so  the  difference  can  be  appreciated  by  the  value  of  their  works.  Nations 
differ  in  their  intellect  as  well  as  in  their  moral  faculties ;  and  the  expression  of 
these  forces  of  the  soul,  whether  we  look  at  scientific  achievements  or  vulgar 
errors,  at  virtues  or  crimes,  is  one  of  the  difficult  problems  in  statistics.  It  isoy 
the  correct  appreciation  of  units,  of  the  things  signified  by  figures,  that  the 
statist  is  distinguished  from  the  empiric  who  throws  heaps  of  tables  in  our  faces, 
and  asserts  that  he  can  prove  anything  by  figures. 

After  observation,  discrimination  of  units,  and  expression  of  their  numbers  in 
figures,  come  the  exposition  of  facts  in  tables  or  diajrrams,  and  the  determination 
of  their  relations  by  mathematical  analysis.  Logarithms  facilitate  the  calculation 
of  ratios ;  and  the  calculus  of  probabilities  enables  the  statist  from  the  past  to  pre- 
dict the  future  within  determinable  limits  of  error.  Prediction  is  a  function  of 
this,  as  it  is  of  all  the  sciences.  The  exposition  of  doctrines,  and  the  use  of  them 
In  argument,  to  induce  men  to  follow  a  course  of  action,  is  an  important  part  of 
statistics ;  and  as  it  is  connected  with  politics,  has  been  carried  to  a  high  pitch  of 
excellence  in  England.  Several  of  the  pieces  of  Burke,  some  extant  speeches  of 
Pitt,  and  in  recent  times  the  speeches  of  Huskisson,  of  Peel,  and  of  the  Chancellor 
of  the  Exchequer,  as  well  as  articles  in  the  newspapers  and  reviews  of  the  higher 
class,  offer  examples  of  this  order  of  eloquence. 

Statistics  admit  of  many  practical  applications,  and  this  naturally  commend* 
the  study  to  the  minds  of  Englishmen.  1  will  mention  an  example.  In  the  first 
place,  as  we  have  had  a  minister,  we  have  had  statistics  of  trade,  and  from  the 
time  of  Davenant  until  the  present  day,  when  the*  Statistical  Department  is  pre- 

*  The  true  value  of  real  estates  and  personal  property  in  the  States  was  estimated  at 
the  census  of  1860  to  be  £8,282,000,000,  taking  f6  to  £1. 
t  Statistical  Journal,  vol.  xvi.  p.  48. 
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sided  over  by  Mr.  Fonblanque,  the  statistics  of  trade  have  formed  the  basis  of  a 
large  field  of  economical  reasoning.  They  guided  Huskisson,  Peel.  Graham,  and 
Gladstone  in  legislation,  by  showing  the  exact  effects  of  rates  of  duty  on  the 
revenue,  and  on  the  property  of  the  country.  Yes,  the  statistics  of  Deacon  Hume, 
of  Porter,  of  Tooke,  01  Newmarch,  of  Wilson,  of  M'Oullooh.  and  of  our  blue 
books,  hare  accelerated  the  march  of  free  trade,  and  banished  Protection  from  the 
shores  of  England.  Statistics,  pursuing  her  through  the  world,  are  demonstrating 
her  disastrous  influences  in  every  land.  Figures  showj  year  after  year,  that  every 
country  which  isolates  itself  from  mankind  by  prohibition,  no  matter  what  may  be 
the  natural  riches  of  its  soil  and  climate,  withers  under  the  influences  of  protective 
tariffs.  The  people  out  of  the  open  air  of  competition  grow  idle  and  weak.  The 
imports  of  1801  (in  England)  were  of  the  value  of  217  millions  sterling,  and  the 
exports  of  100  millions,  including  85  millions  of  foreign  and  colonial  merchandise; 
the  revenue  was  £70,000,000,  and  exceeded  the  expenditure.  What  do  the  sta- 
tistics of  Austria  show  us  F  Why  in  1861-02  her  total  imports  were  22  millions 
sterling,  her  exports  34  millions ;  her  revenue  40  millions,  her  expenditure  51  mil- 
lions ;  and  as  a  consequence  her  debt  is  accumulating  in  geometric  progression : 
her  credit  is  low,  and  ner  paper  is  depreciated.  This  magnificent  empire,  of  36 
millions  of  the  finest  races  of  Europe,  with  minerals  in  the  Carpathians,  Bohemia, 
and  the  Alps,  with  64  million  hectare  of  land  stretching  over  the  rich  plains  on  the 
Upper  Elbe  and  the  Danube,  is  thus  crippled  by  a  good  Emperor  and  a  patriotic 
Chamber,  on  the  speculation  that  certain  manufactures  will  prosper  ultimately  in 
Austria  if  they  are  nursed  and  encouraged  at  the  expense  of  the  nation  for  some 
indefinite  time. 

France  has  been  drawn  towards  free  trade  by  statistics ;  her  exports  are  123  mil- 
lions sterling  in  value;  and  by  the  development  of  her  resources,  she  does  not  yet 
falter  under  an  annual  expenditure  of  83  millions  sterling. 

Spain,  which  has  broken  the  chains  of  the  Inquisition,  is  still  in  the  fetters  of 
protection,  that  is,  still  makes  her  people  pay  dear  for  goods  to  satisfy  their  wants : 
her  imports  are  of  the  value  of  only  15  millions  sterling,  her  revenue  is  only  20 
millions,  and  she  is  unable  to  pay  her  debts,  so  that  she  is  without  the  legitimate 
credit  which  a  nation  containing  many  men  of  the  nicest  honour  can  justly  claim. 

The  United  States'  statistics  offer  tne  saddest  illustration  of  the  effects  of  levy- 
ing protective  duties;  their  imports  (1860-61)  were  67  millions  sterling;  their 
revenue  was  10  millions  in  1861-62,  exclusive  of  loans,  and  their  expenditure,  it  is 
said,  was  114  millions;  and  higher  rates  of  import  duties  on  the  class  of  articles 
manufactured  in  New  England  will  necessarily  reduce  the  amount  of  revenue.  The 
present  war  was  kindled  by  combustible  materials,  of  which  protective  duties  form 
no  insignificant  item. 

The  statistical  argument  in  favour  of  free  trade  is  accumulating:  it  gains  fresh 
force  in  every  table,  and  will  in  the  end  lead  all  nations  to  exchange  their  products 
freely. 

Another  thing  statistics  does ;  it  enables  Governments  to  count  the  coat  of  war, 
and  to  weigh  its  results  against  its  expenses. 

There  can  be  no  doubt  that  statistics,  by  disclosing  the  laws  of  life  and  repro- 
duction, tends  to  improve  the  health  and  moral  condition  of  the  people,  to  point 
out  the  causes  of  disease,  and  to  prove  so  plainly  the  utility  of  sanitary  measures, 
that  tiie  people'  become  willing  to  pay  the  expenses.  In  England  the  Registrar- 
General  has,  during  twenty-seven  years,  shown  how  much  the  public  health  is 
deteriorated  by  destructive  causes :  so  in  our  towns  they  are  in  the  course  of  re- 
moval ;  the  Registrar-General  of  Scotland  and  Dr.  Stark  have  lately  done  the  same 
there,  and  in  the  present  year  the  Registrar-General  of  Ireland  and  Dr.  Burke,  fol- 
lowing 8ir  William  Wilde,  have  entered  the  field.  Our  army  has  been  invigorated 
by  statistics ;  and  the  Commission  over  which  Lord  Herbert  first,  and  after  his 
death,  Lord  Stanley  so  ably  presided,  has  proposed  to  endow  India  with  the  sani- 
tary institutions  of  England.  Under  the  eminent  man  who  now  governs  India,  the 
English  race,  which  has  hitherto  languished  in  that  paradise,  will,  we  may  hope, 
taste  the  fruits  of  the  tree  of  life,  and  perpetuate  itself  in  the  tropics  among  the 
natives  who  also  descend  from' the  original  Aryan  stock. 

Statistics,  it  must  be  confessed,  has  done  little  for  mankind  yet,  in  comparison 
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with  its  vast  powers.  Innumerable  social  problems  are  still  unsolved,  and  polities, 
which  Alembert  justly  pronounced,  in  the  '  Cyclopaedia/  u  perhaps  the  moat  diffi- 
cult of  all  the  sciences,"  is  every  day  making  fresh  demands  on  statistics.  Take 
the  Balance  of  Power.  How  are  political  powers  to  be  measured,  and  how  is  the 
statesman  to  construct  his  parallelogram  of  forces  P  In  past  times  France,  the 
Emperor,  and  England  were  the  principal  powers ;  and  the  problem  had  then  the 
complications  of  the  three  bodies  in  mechanics,  but  England,  France,  and  Austria 
have  now  Prussia  and  Russia  by  their  sides,  to  say  nothing  of  Turkey;  Spain  is 
rising  again,  and  the  Italian  sword  is  asserting  its  place ;  the  two  States  of  America 
disjoined,  are  two  of  the  great  powers  of  the  world,  with  which  Europe  will 
have  to  reckon.  Italy  was  comminuted  into  small  States ;  it  is  now  one  power. 
And  latterly  Germany — still  in  two  great  masses,  and  a  multitude  of  fragments, 
which  have  been  as  dust  in  the  balance — coalescing,  has  planted  herself  on  the  neck 
of  the  Baltic  in  the  face  of  Russia  and  Sweden,  England  and  France  looking'  on. 
Here  is  a  mass  of  72,000,000  men,  with  its  due  proportion  of  needle-rifles,  and  a 
navy,  not  yet  formidable.  It  has  nearly,  but  not  quite,  twice  the  population  of 
France  (37,386,318)  with  her  rectified  frontier;  against  which  Denmark,  with  only 
2,605,024  people,  or,  excluding-  German  Holsteiners,  two  millions  dared  gallantly 
to  defend  her  frontiers ;  but  which  the  Emperor  of  the  French  did  not  deem  it 
prudent  to  encounter  for  the  sake  of  an  old  ally  of  France  in  the  company  of 
England^  with  the  coveted  Rhine — that  German  river — before  his  armies. 

This  population  of  the  German  States  is  split  ud  (out  statistics  show)  into  36 
million  Austrians,  18  million  Prussians,  and  18  million  Germans  comminuted  in 
cities  and  principalities — but  scarcely  powers.  And  if  it  has  France  on  the  west 
flank  it  has  Russia,  with  what  may  be  taken  at  66  million  people,  on  the  eastern 
frontier,  not  very  distant  from  Berlin  and  Vienna.  Germany  has  also  unfriendly 
races  within  its  limits — Poles,  Hungarians,  and  Italians  who  divide  Austria  from 
the  sea.  Between  Germany  and  Russia  lies  Poland,  in  pieces  and  ashes,  but  still 
exhaling  her  indestructible  soul  in  one  flame  to  heaven.  The  fine  Scandinavian 
race  has  fallen  back  behind  the  Baltic,  before  the  masses  of  Russia  and  Germany, 
and  stands  at  bay,  looking  towards  England.  In  the  south  is  looming,  we  arc  re- 
minded, the  possible  coalition  of  the  Latin  races  in  face  of  the  descendants  of  those 
Germans  who  broke  the  power  of  the  Roman  empire.  Over  the  Atlantic,  8  millions 
were  added  to  the  population  of  the  United  States  in  ten  years ;  and  at  the  same 
rate  of  increase,  the  people  on  the  ample  territories  will  amount  to  42  millions  in 
six  years',  to  56  millions  in  sixteen  years'  time.  Our  colonies  are  increasing  at  as 
fast  a  rate,  and  repose  secure  in  peace  under  the  sceptre  of  the  Queen.  How  are 
all  these  bodies  to  be  balanced  ?    How  is  the  power  of  each  State  to  be' measured? 

The  first  step  in  the  solution  of  the  problem  of  equilibrium  is  naturally  the  de- 
termination of  the  population,  and  of  the  value  of  the  wealth  or  credit  which  nerves 
the  sinews  of  war.  When  tnis  is  done  for  each  State,  the  unit  to  get  at  is  the 
precise  worth  of  the  fighting  man  and  officer;  the  numbers  of  such  units  in  service 
and  in  reserve ;  the  arms,  fortresses,  and  ships.  It  was  enough  not  long  ago  to 
count  the  ships  of  the  line,  frigates,  and  other  vessels ;  for  when  the  naval  histo- 
rian had  told,  in  addition  to  the  number  of  ships  and  men,  the  number  of  guns  at 
Aboukir  or  Trafalgar,  his  readers  were  satisfied.  The  unit  of  naval  force  is  now 
by  no  means  so  simple ;  it  is  compounded  of  the  velocity  of  the  ship  and  its  resist- 
ing power — as  well  as  of  the  weight,  velocity,  and  destructive  force  of  its  shot  and 
shells.  Strategic  position,  administration,  fertility  of  military  genius,  are  all  ele- 
ments of  power  to  be  taken  into  account  What  minister  knows  at  this  hour  the 
military  force  in  war  of  his  own  State  with  any  degree  of  accuracy  P  or  can  weigh 
the  force  of  other  States  in  his  balance  P  What  means  has  he  of  judging  of  the 
number  of  possible  adverse  or  favourable  combinations  P  As  the  number  of  States 
increases,  the  possible  combinations  increase  more  rapidly.  Thus  take  England, 
France,  or  Austria,  and  there  are  only  three  possible  combinations  of  two  against 
one ;  throw  in  Russia  and  Prussia,  and  the  possible  combinations  are  ten  of  three 
powers  against  two,  and  five  of  four  powers  against  one;  and  one,  two,  or  three  may 
be  neutral  while  the  rest  are  at  war.  England,  France,  Prussia,  Austria,  Russia, 
Italy,  Spain,  Turkey,  the  Federals,  and  Confederates,  constitute  ten  States  of  293 
millions  j  that  is  20*3  millions  to  each  on  an  average ;  and  ten  combinations  can 
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be  formed  of  nine  against  one,  210  of  four  against  six ;  in  all  511  war  combinations. 
Then  if  we  introduce  the  element  of  neutrality,  the  combinations  are  still  further 
multiplied ;  and  there  remains  the  separate  probability  of  each  alliance.  After  all 
the  resources  of  statistics  are  exhausted,  enough  is  left  to  task  the  intellect  of  the 
most  sagacious  minister.  We  are  beyond  the  age  of  Government  by  instinct;  and 
the  political  questions  of  the  day  in  England  demand  new  light  from  science.  In 
the  decision  of  the  course  to  pursue  in  all  the  questions  of  the  balance  of  power — 
of  peace  and  war — the  country  has  the  wisdom  of  experienced  ministers  lie  Lord 
Palmerston  and  Lord  Derby  to  rely  upon ;  but  the  Queen's  Ministers  know  the 
difficulties  of  the  problem,  and  will  appreciate  the  value  of  the  facts  which  they 
require  from  statistics — and  which  the  Houses  of  Parliament  require — to  aid  them 
in  deciding  questions  of  international  policy.  In  steering  the  vessel  of  the  State 
over  the  ocean  our  captains  cannot  now  entirely  rely  upon  their  stars ;  they  must 
consult  their  "  Nautical  Almanack. " 

Besides  the  problem  of  equilibrium,  there  remain  others  of  equal  difficulty. 
Aristotle,  Comte,  and  other  thoughtful  theorists,  looked  with  favour  on  the  orga- 
nization of  mankind  in  small  States.  But  while  small  States  often  exhibit  great 
intellectual  activity,  and  in  Judea,  Greece,  Italy,  Switzerland,  Holland,  Frankfort, 
Weimar,  Wurtemberg,  and  elsewhere,  have  nurtured  men  of  transcendent  genius, 
they  exist  now  by  sufferance  j  they  exert  little  direct  influence  on  the  political 
affairs  of  mankind.  Property  is  less  secure  in  these  dominions  than  it  is  in  large 
States ;  and  their  defence  is  more  difficult,  and  in  proportion  much  more  expen- 
sive. Thus,  to  say  nothing  of  smaller  States,  Bavaria,  to  keep  the  same  army  in 
the  field  as  Prussia,  must  draw  four  times  as  deeply  on  the  resources  of  her  people. 
Sweet  are  the  charms  of  small  Courts  and  local  Government ;  yet  the  people  of 
small  States  are,  as  in  Italy,  yielding  by  degrees  to  the  soft  compulsion  of  powerful 
neighbours ;  and  the  great  continental  powers,  as  their  population  increases,  evince 
a  passion  for  the  sea,  to  which  the  small  States  upon  tne  coasts  may  not  for  ever 
offer  an  effectual  barrier.  Still  a  valiant  nation  in  hearty  cohesion,  feeble  in  aggres- 
sion, cannot  be  subjugated  by  a  nation  of  four  or  perhaps  ten  times  its  magnitude ; 
as  was  seen  in  the  cases  of  Greece  and  Persia,  oi  Prussia  under  Frederick — who 
with  5  millions  of  people  fought  100  millions — in  Austria  and  Switzerland,  Spain 
and  the  Netherlands,  England  and  America.  The  population  of  England  was 
about  10,530,000,  and  that  of  the  whites  in  the  States  2,014,000.  holding  half 
a  million  slaves,  in  the  war  when  the  colonists  resisted  brave  British  armies, 
until  the  intervention  of  France  and  other  European  powers  closed  the  unavailing 
contest 

In  spoiling  Poland  three  great  powers  participated ;  and  Hungary  in  the  war  of 
1848  was  only  recovered  by  Austria  with  the  aid  of  Russia.  Each  of  the  great 
powers  of  Europe  has  fought — and  is  able  to  defend  its  existence  for  a  time  against 
— Europe  in  coalition,  so  long  as  the  hearts  of  the  people  are  loyaL 

The  solution  of  the  problem — can  19  Free  States  conquer  15  Slave  States,  can 
19  millions  of  people  subjugate  8  millions  of  freemen  holding  4  million  slaves  P- — 
might  have  prevented  a  desolating  war.     And  statistics  supplies  but  one  solution. 

The  census  was  taken  in  the  United  States  in  1790^  eleven  years  before  the  first 
English  census ;  and  the  last  report  by  Mr.  Kennedy  is  one  of  the  fullest  of  which 
statistics  can  boast.  From  this  it  appears  that  the  697,897  slaves  of  1790  had 
multiplied  so  rapidly,  that  they  amounted  to  8.953,760  in  1860;  and  this  increase 
proves  that  the  physical  condition  of  the  slaves  and  their  health  are,  as  the 
Southerners  tell  us,  good  in  a  warm  climate.  They  cannot  possibly,  in  the  aggre- 
gate, like  the  blacks  m  Cuba,  be  worked  to  death  by  the  masters  or  English  blood,  . 
and  their  conduct  during  the  war  confirms  this  inference.  The  present  Southerners 
did  not,  as  Sir  George  Lewis  remarks  of  the  Greeks,  invent  slavery ;  they  inherited 
it  under  their  laws,  and  are  in  the  same  uneasy  situation  as  masters  would  be  here, 
who  had  paid  their  servants  wages  for  life  in  advance.  With  the  growth  of  popu- 
lation, the  equitable  abolition  of  slavery  in  America,  like  the  abolition  of  serfdom 
in  Europe,  is  only  a  question  of  time,  to  be  worked  out  in  peace  as  the  prosperity 
of  the  South  increases ;  yet  the  institution  of  slavery  is  so  much  at  variance  with 
the  principles  of  liberty  and  of  the  American  constitution,  that  its  speedy  ex- 
tinction is  a  sacred  aspiration  in  the  North,  and  is  shared  in  England.    The  pas- 
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sionate  war,  which  has  a  tragic  interest,  has  shown  that  though  the  British  net 
has  undergone  changes,  such  as  Sir  Charles  Lyell  pointed  out,  it  has  lost  noae  of 
its  valour,  none  of  its  endurance  and  none  of  its  military  genius  in  America  ma 
the  days  of  Washington.  It  is  rather  exposed  to  the  reproach  Hume  addressed  to 
England,  of  lighting  on  uselessly  in  stubborn  anger,  when  the  object  of  the  wars 
attained,  or  is  unattainable,  than  to  that  of  imitating  the  new  fashion  set  by  tk 
Emperor  of  the  French  in  the  Crimea  and  Lombardv. 

As  the  war  proclaims  the  power  of  two  nations,  Kennedy's  ample  statistics  fifi 
us  with  astonishment  at  their  achievments  in  all  the  arts  of  life  ;  and  if  Frederick 
in  Prussia,  and  Peter  in  Russia,  are  iustly,  for  founding  two  great  powers,  calkd 
Great,  that  title  cannot  be  withheld  irom  the  nations  sprung  from  the  men  whoa 
England  sent  over  the  waves  of  the  Atlantic. 

In  Bath  Abbey,  1  am  reminded,  lie  quietly  the  ashes  of  Malthas,  one  of  tb* 
fathers  of  statistics,  and  one  of  the  founders  olf  this  Section  of  the  Association  at 
Cambridge.  In  his  celebrated  work  he  deduced  from  all  the  information  then  ex- 
tant respecting  the  populations  of  the  earth,  the  Well-known  law  that  popuk&ca 
increases  in  geometrical  progression.  The  first  philosophic  naturalist  of  his  ate 
assures  us  that  this  law  rules  in  every  species  of  plant  and  animal ;  and  that  as 
derived  from  Malthus  the  conception  of  the  struggle  for  existence,  which,  witk 
the  tendency  to  variations  of  form  and  natural  selection  always  operating  in  faYoar 
of  the  best,  "through  the  millions  of  ages  which  our  President  unrolled  before  « 
last  night,  wrought  those  miracles  of  organization  which  we  now  regard  wilt 
wonder  and  awe. 

Malthus  did  not,  however,  sufficiently  advert  to  one  great  characteristic  of  maa, 
which  distinguishes  him  from  all  his  fellow  creatures.  The  lion  and  the  eagle  prey 
upon  the  fawn  and  the  lamb,  but  do  not  breed  them ;  and  even  the  busy  bee  calf 
gathers  honey  from  flowers  existing.  Man,  by  his  industry,  creates  flowers,  fruit, 
grain,  and  all  products ;  his  science  places  the  forces  of  nature  in  his  hands;  his 
powers  of  transport  give  him  the  use  of  the  lands  of  all  climates ;  and  hence  subai- 
tence  has  increased  during  the  present  century  in  a  more  rapid'geometrical  progrei- 
sion  than  the  numbers  of  the  people  in  England.  Hence  her  numerous  cities,  her  full 
ports  and  her  cultivated  fields ;  nenee  the  States  of  America,  hence  Canada  and  ia 
sister  provinces,  hence  the  colony  of  the  Cape,  Australasia,  and  our  Indian  Empire. 
If,  like  the  power  of  Imperial  Rome,  whose  ruined  temples  lie  under  our  feet  in  tae 
streets  of  Bath,  England  should  ever  decline  and  pass  away,  she  will  not  have 
existed  in  vain  ;  she  will  leave  eternal  traces  of  her  life  in  the  life  of  mankind ;  and 
our  dry  fossil  figures,  read  by  the  Macaulay  of  a  later  age,  will  reveal  the  worb 
in  America,  in  Australia,  and  India  of  a  great  nation.  But  hitherto  no  signs  of 
decay  are  visible;  our  population  is  to-day  in  its  youth;  it  has  proportionally  more 
young  men  in  it  than  any  other  people  in  Europe ;  who  in  no  respect,  take  thea 
in  the  ranks  of  the  Volunteers  or  in  tne  Sections  of  the  British  Association,  need 
fear  a  comparison  with  their  contemporaries.  The  English  race — the  greatest  of 
the  nationalities — amidst  all  the  coalescing  nations,  yields  all  the  signs  of  being  shit 
to  hold  her  own  for  ages  to  come.     Yes — 

"  Thou  shalt  be  the  mighty  one  yet ! 
Thine  the  liberty,  thine  the  glory,  thine  the  deeds  to  be  celebrated, 
Thine  the  myriad-rolling  ocean,  light  and  shadow  illimitable, 
Thine  the  lands  of  lasting  summer,  many  blossoming  Paradises, 
Thine  the  North,  thine  the  South,  and  thine  the  batfle-thunder  of  God  "*. 

Let  us,  gentlemen,  work  hard  in  that  humble  field  allotted  to  us ;  and  by  doing 
our  duty  endeavour  to  make  the  statistics  of  our  day  worthy  of  the  country  in 
which  we  live.  Above  all,  let  us  never  forget  at  our  meetings  how  much  we  a» 
indebted  to  the  men  no  more  among  us,  who  have  made  us  heirs  of  their  labours, 
and  to  whom  we  are  bound  by  natural  piety.  Among  those  names  this  year  to  be 
especially  remembered  is  that  of  Sir  Alexander  Tulloch,  K.C.B.  He  was  a  Fellow 
of  the  Statistical  Society,  to  whose  « Journal '  he  contributed  valuable  papers ;  with 
Henry  Marshall  and  Dr.  Balfour  he  laboured  successfully  in  army  statistics;  he 
organized  the  pensioners ;  his  ability  in  administration  induced  the  Government 

*  Tennyson. 
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to  send  him  with  Sir  John  M'Neil  to  the  Crimea,  where  he  rendered  essential 
service  to  his  country,  helped  to  save  the  army,  and  afterwards  endured  a  persecu- 
tion which  he  merited  only  by  honesty  and  endured  with  brave  constancy.  M. 
Villerme*  in  France  is  a  groat  name  pone;  we  mav  place  it  after  that  of  M.  Quetelet. 
His  contributious  to  statistics  are  clear,  truthful,  and  practical.  Like  the  Earl  of 
Shaftesbury,  he  strove  to  do  good  to  workmen  by  judicious  regulations.  In  Germany 
I)r.  Casper,  a  most  amiable  and  excellent  physician,  has  left  works  which  are  often 
cited  in  England.  Let  us  strive,  gentlemen,  to  continue  the  labours  which  these 
men  began,  and  to  imitate  their  virtuous  love  of  statistical  truth. 


On  the  Rates  of  Mortality  and  Marriage  amongst  Europeans  in  India, 
By  Samuel  Brown,  F.R.8. 
After  some  introductory  remarks,  supported  by  very  suggestive  an<l  encouraging, 
bscause  low,  ratios  of  mortality  among  Europeans  in  India,  the  author  stated 
that,  in  reference  to  the  mortality  amongst  civilians  in  India,  the  general  conclu- 
sions at  which  he  had  arrived  from  a  large  ma«s  of  original  observations  which  he 
had  laid  before  the  Section,  are : — 1.  That  a  considerable  diminution  has  taken 
place  of  late  years  in  the  mortality  at  the  middle  ages  (twenty  to  thirty-five),  and 
at  all  ages  if  we  compare  it  with  the  earlier  observations  of  the  present  century ; 
2.#that  a  very  marked  distinction  may  be  observed  in  favour  of  married  life  j 
3.  that,  as  compared  with  Farr's  English  healthy  life-table,  the  difference  varies 
from  J  to  1  per  cent,  between  the  ages  twenty  and  fifty-five,  after  which  it  fluc- 
tuates, but  is  generally  rather  higher  than  the  English  rate.  Other  statistics  are 
also  given  with  regard  to  marriage.  This  subject  may  be  fully  illustrated  by  some 
facts  which  have  been  collected  recently  in  a  paper  read  before  the  Statistical 
Society,  and  published  in  the  '  Statistical  Journal,'  by  Mr.  P.  M.  Tait.  The 
Eurasians,  as  the  name  indicates,  are  a  mixed  race,  the  descendants  of  Europeans 
(originally,  to  a  great  extent,  Portuguese)  and  Asiatic  parents.  Latterly  the 
British  is  the  predominant  European  element;  but  the  name  appears  applied 
indiscriminately  to  the  children  of  other  colonists — Jews,  Syrians,  Christian 
Arabs,  Armenians,  Persians,  Danes  at  Serampore,  Chinese,  and  Americans.  They 
are  looked  upon  with  some  prejudice  by  the  natives,  being  described  as  having 
the  vices  of  the  natives  and  Europeans  without  the  probity  of  the  latter.  But 
they  are  much  employed  in  the  superior  government  offices ;  and  some  Indian 
officers  who  have  employed  them  bear  witness  to  their  quickness  at  computation, 
intelligence,  probity,  and  unquestionable  lovalty.  They  form  a  large  proportion  of 
the  members  of  the  Uncovenanted  Service  ^Pension  Fund.  Out  of  945  who  entered 
in  twenty-four  years,  ending  20th  April  1857,  there  were  693  of  this  class,  or  73 
per  cent,  246  Europeans,  or  26  per  cent.,  and  the  remaining  8,  or  1  per  cent,  were 
not  described.  Hitherto  the  mortality  of  Eurasians  has  been  thought  to  be  greater 
than  that  of  Europeans,  and  some  assurance  companies  decline  them  at  European 
rates  of  premium  ;  but  at  ages  under  forty  it  seems  that  about  13*6  Eurasians  did 
per  1000,  and  176  civilians.  It  is  probable,  however,  that,  with  the  recent 
improvement  in  European  life  in  India,  the  difference  would  be  found  scarcely 
perceptible.  In  the  recent  and  very  elaborate  *  Report  of  the  Commissioners 
appointed  to  inquire  into  the  Sanitary  State  of  the  Army  in  India,*  in  which  Dr. 
rarr  took  so  conspicuous  a  part,  the  fullest  evidence  was  taken  upon  every  subject 
that  affects  the  health  or  mortality  of  the  Indian  army,  the  causes  of  the  excess  of 
the  death-rate  amongst  Europeans  as  compared  with  natives,  and  the  remedies 
suggested  for  its  almost  entire  disappearance. 


On  the  Progress  of  Postal  Banks  (Post-Office  Savings- Banks). 

-By  W.  Chbtwtkd. 

Between  September  1861  and  Midsummer  1864,  30C0  of  these  banks  had  been 

established  in  the  United  Kingdom ;  and  the  amount  standing  in  the  names  of  the 

depositors  up  to  that  time,  with  accumulations  of  interest,  amounted  to  upwards 

of  four  millions. 
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Statistics  relative  to  the  Bristol  Coal-Field.  By  Handel  Cosshak. 
The  whole  basin  within  the  limits  of  the  mountain  limestone  ridge,  extendins 
from  Wickwar  on  the  north  to  the  Mendip  Hills  on  the  south,  contains  about  150 
square  miles,  two-thirds  of  which  lie  on  the  south,  or  Somersetshire  side  of 
Bristol  ;•  but,  being  so  largely  covered  up  by  overlying  strata  of  lias,  new  red  sand- 
stone, and  even  the  oolitic  limestone,  it  has  been  much  less  worked,  and  is  not  so 
well  understood  as  many  of  our  other  coal-fields.  The  author  thinks  that  energy 
and  enterprise  will  develope  and  utilize  the  vast  mineral  resources  of  this  district 
much  more  largely  in  the  future.  The  northern  portion  of  the  Bristol  coal-field 
around  Eingswood  Hill  has  probably  been  worked  for  300  or  400  years;  and  is 
the  district  of  Moorwood  and  Vobster,  adjoining  the  Mendip  Hills,  there  ar*  I 
evidences  of  very  ancient  and  extensive  mining  operations.  The  area  of  this  coal- 
field is  thus  stated : — 

Tons  to  woit 

Above  the  Pennant  there  are  4  seams,  area  6  sq.  miles  80,000,000 

In  the  Pennant  „  3         „         8      „  10,000,000 

Kingswood  series       „  15         „        25      „  600,000,000 

Ashton       „  „  3         „        15      „  100,000,000 

25  740,000,000 

It  is  more  difficult  to  estimate  the  quantity  to  be  worked  on  the  Somersetshire 
side:  1,000,000,000  tons  is  within  the  mark.  This  gives  1700  years  as  theprobable 
duration  of  the  Bristol  coal-field  at  the  present  rate  of  production.  The  total 
quantity  of  coal  now  raised  annually  is  about  1,000,000  tons — namely.  550,000 
tons  on  the  northern  side,  and  450,000  tons  ou  the  Somersetshire  side.  ThiB  forms 
about  one-eightieth  part  of  the  total  quantity  raised  in  the  United  Kingdom.  There 
is  no  doubt  that  the  Bristol  coal-field  is  capable  of  affording  a  much  greater  yield 
than  it  now  produces,  provided  more  capital  and  skill  are  brought  to  bear  up* 
its  development  

On  Military  Statistics  of  certain  Armies,  especially  thou  of  the  United  State- 
By  E.  B.  Elliott,  of  Washington. 
The  author  called  attention,  first,  to  the  rates  of  sickness  experienced  by  the 
Danish  forces  during  the  late  conflict  in  Schleswig-Holstein ;  secondly,  to  the  rata 
of  sickness,  mortality,  and  other  casualties  experienced  by  the  United  States  Volun- 
teers during  the  first  fifteen  months  of  the  existing  civil  war;  and,  thirdly,  to  cer- 
tain physiological  characteristics  of  the  United  States  Volunteers,  and  tie  laws 
which  govern  the  distribution  of  certain  measurements.  According  to  official  data 
kindly  furnished  by  the  distinguished  chief  of  the  medical  bureau,  the  following 
rates  of  sickness,  in  hospitals  and  quarters,  obtained  at  the  different  dates  specified  :— 
February  27th,  1020  to  1000  numerical  strength;  March  20th,  9-75;  April  23rd, 
14-20;  May  28th,  11-90;  June  25th,  860;  July  30th,  8*85.  These  rates  average 
about  ten  and  one-half  per  cent,  of  the  mean  numerical  strength  of  the  army.  The 
sickness  rate  was  lowest  just  previous  to  the  taking  of  Alsen  (June  29th),  and  high- 
est on  the  23rd  of  April,  a  lew  days  subsequent  to  the  taking  of  Duppel,  by  the 
allies  (13th  April).  The  increase  in  April,  attending  the  taking  of  Duppel,  was  doe 
both  to  wounds  received  in  action  and  to  the  greater  prevalence  of  the  zymotic  class 
of  diseases.  The  average  rate  was  nearly  identical  with  the  sickness  rate  of  the 
United  States'  forces  during  the  nine  earlier  months  of  the  existing  civil  war  (10*4 
per  cent),  and  less  than  the  rate  for  the  subsequent  six  months  (16-9  per  cent). 
The  mortality  of  the  United  States'  volunteers  during  the  fifteen  months,  July  1861, 
to  August  1882,  inclusive,  as  deduced  from  careful  and  elaborate  examination  of 
the  official  monthly  returns  of  strength  and  casualties  of  regiments,  conducted  under 
the  auspices  of  the  Sanitary  Commission;  was  at  the  annual  rate  of  somewhat  over 
seven  (7-2)  in  every  100  men — of  which  two  (2-0)  were  from  lolled  in  action,  and 
five  (5-2)  from  diseases  and  accidents.  The  rate  of  mortality  of  officers  from  dis- 
ease, as  m  other  wars,  has  been  less  than  that  of  the  men,  but  from  wounds  received 
in  action  much  greater.  The  mortality  from  wounds,  both  of  officers  and  men,  ha* 
in  general  been  considerably  less  than  that  from  disease,  although  the  mortality  of 
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officers  in  the  latter  part  of  the  period  the  reverse  has  been  the  case,  their  mortality 
from  wounds  having  somewhat  exceeded  that  from  disease.  The  rate  of  mortality 
in  the  existing  war  (7*2  per  cent,  per  annum),  for  the  period  under  consideration, 
although  much  greater  than  that  of  civilians  of  the  military  age,  both  in  Europe  and 
America,  and  greater  than  that  of  the  army  of  the  United  States  in  time  of  peace,'  has 
been  less  than  that  of  the  United  States*  forces  during  the  war  against  Mexico,  and 
very  considerably  less  than  that  of  the  British  forces  on  the  Spanish  Peninsula  (in 
1811-14)  and  in  the  Crimea  (1854-56) :  the  average  annual  rate  in  the  Spanish  Pe- 
ninsula having  been  164  per  cent,  and  in  the  Crimea  about  23  per  cent,  the  last- 
mentioned  rate  only  embracing  those  dying  in  hospitals,  and  not  including  deaths 
on  the  field  of  battle.  This  smaller  rate  of  mortality,  as  compared  with  those  of 
the  other  protracted  wars  mentioned,  is  believed  to  be  due,  in  no  small  degree,  not 
merely  to  the  early  organization,  by  the  people,  of  systematic  methods  of  inquiry 
into  tne  condition  of  the  soldier,  and  of  timely  relief  to  the  suffering — prompted 
by  the  noble  examples  and  wise  teachings  of  the  Herberts  and  Nightingales,  and 
other  practical  philanthropists  of  Europe — but  also  in  part  to  the  omnipresent  re- 
presentatives of  the  press  of  the  country,  continually  informing  as  to  the  condition 
and  the  wants  of  the  different  corps  and  subdivisions  of  the  army.  The  casualties 
from  all  causes  have  been  at  the  rate  of  28  per  cent  per  annum  of  the  strength,  to 
wit,  seven  from  deaths,  twelve  discharged  from  service,  mainly  for  disability,  six 
deserted,  and  three  missing  in  action.  The  number  discharged  for  disability  is 
much  larger  than  it  would  have  been  had  oreater  care  been  taken  by  the  surgeons 
in  conducting  the  medical  examinations  of  recruits  presenting  themselves  for  ac- 
ceptance. In  the  early  part  of  the  war,  the  greatest  laxity  prevailed  in  this  regard, 
and  thousands  have  been  discharged  from  the  service  for  hernia  and  other  disabling 
infirmities,  under  which  they  were  labouring  at  the  time  of  enlistment  Of  ten 
thousand  (9835)  recruits  from  the  North  Eastern  States  of  Vermont,  Massachusetts. 
Rhode  Island,  and  Connecticut,  about  30  per  cent :  and  of  sixteen  thousand 
(16,404)  from  the  North  Western  States  of  Indiana,  Michigan  Lower,  and  Minne- 
sota, 12 J  per  cent,  represented  themselves  as  of  foreign  birth.  The  paper  also  gave 
the  average  ages,  neights,  circumference  of  chests,  weight,  and  other  characteristics 
of  the  American  soldier,  illustrated  by  comparisons  with  British,  French,  and 
Prussian  data ;  and  accompanied  with  tables  showing  the  distribution,  both  observed 
and  calculated,  of  the  soldiers  with  respect  to  such  characteristics,  together  with 
an  analytical  statement  of  the  mathematical  laws  which  govern  the  distribution. 

Life  Tables,  by  the  Swedish  Calculating  Machine  (with  Photographs  of  the 
Machine  by  A.  Claudet).    By  William  Farr,  M J).9  D.C.L.,  F.R.S. 

Ou  the  Causes  which  Produce  the  Present  High  Bate  of  Discount. 
By  Prof.  Hbitry  Fawcett. 
The  author  considered,  first,  whether  the  high  rate  which  at  present  exists  was 
likely  to  remain  permanent,  and,  secondly,  whether  the  high  rate  was  an  evil  in 
itself,  and  whether  it  wanted  any  special  kind  of  remedy  to  remove  it.  Some  City 
men  were  expressing  their  abhorrence  of  the  Bank  Charter  Act — that  to  this  Act 
was  to  be  attributed  the  present  state  of  things— that  money  was  getting  too  dear, 
and  there  was  no  knowing  what  would  be  the  result  if  the  Act  were  not  repealed. 
He  contended  that  the  Bank  Charter  Act  had  nothing  to  do  with  causing  this  high 
rate  of  discount,  and  that  Her  Majesty's  Government  would  be  guilty  oi  great  va- 
cillation and  weakness  if  they  listened  to  the  cry  which  had  been  got  up  against 
the  Bank  Act  by  interested  speculators,  and  repeal  a  statute  that  ought  to  be  ad- 
hered to  with  the  utmost  firmness.  So  long  as  they  had  prudent  men  governors 
of  the  Bank  of  England,  as  at  present,  they  would  have  nothing  to  fear ;  because, 
whether  compelled  to  do  so  or  not,  they  would  always  keep  in  the  coffers  of  the 
Bank  sufficient  bullion  with  which  to  meet  the  demands  that  might  be  made  upon 
them.  The  Act  ought  not  to  be  suspended.  It  should  either  be  repealed  once  and 
for  all  or  rigidly  adhered  to,  even  if  the  rate  of  discount  advanced  far  beyond  its 
present  amount.  A  high  rate  of  interest  could  not  fairly  be  attributed  to  a  high 
rate  of  discount    Just  as  with  all  other  commodities,  the  price  of  money  varied 
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with  the  supply  and  demand ;  and  there  could  he  no  doubt  that  the  present  high 
rate  was  produced  by  an  activity  of  speculation  which  had  caused  a  great  demand 
for  capital,  and  by  the  heavy  exports  of  specie  to  the  East.  There  was  no  cause 
for  alarm  if  the  demand  for  borrowing  still  continued.  The  remedy  could  only  be 
the  rise  of  price  to  such  a  point  as  would  check  those  who  wished  to  borrow,  and 
gradually,  as  the  rate  rose,  money  would  be  attracted  from  foreign  countries  to 
England,  and  in  time  we  should  obtain  all  that  we  required.  There  was  every 
reason  to  expect  that  a  much  higher  rate  of  interest  was  likely  to  prevail  for  some 
years  to  come  than  had  prevailed  for  years  past ;  because  the  export  of  capital  was 
likely  to  increase  rather  than  decrease,  owing  to  the  establishment  of  so  many 
banks  of  late  in  all  parts  of  the  world. 

Notes  on  a  Cotton- Chart,  showing  the  Effect  on  Cotton  of  the  Civil  War  in 
America.     By  Colonel  C.  W.  Grant,  R.E.,  late  Bombay  Engineers. 

The  cotton-chart  exhibited  at  the  Section  showed,  by  diagrams  of  ascending  and 
descending  lines  of  red,  blue,  and  black,  the  quantity  of  cotton  imported  respectively 
from  India  and  America,  and  the  total  imports  from  its  earliest  introduction  to  the 
present  time  ;  the  fluctuations  in  the  prices  were  shown  by  thin  red  and  blue  lines, 
and  at  the  sides  of  the  chart  were  the  actual  number  of  bales  and  prices  corre- 
sponding to  these  lines,  with  the  years  and  dates  below  j  the  proportionate  Quantity 
of  cotton  received  from  all  parts  was  also  shown  bv  circular  areas  of  different 
colours ;  the  cost  of  cultivation  in  India  and  America  of  slave-  and  free-grown 
cotton,  &c. 

The  following  Table  will  best  show  the  chief  results  elicited  in  the  chart : — 


Total  quantity 

Cotton  im- 

Cotton im- 

Average 

Average 

Total  value  I 
of  cotton     | 
imported. 

Date. 

of  cotton  im- 
ported, in  bales 

ported  from 
America,  in 

ported  from 
India,  in 

price  of 
American 

price  of 
Indian 

of  400  lbs. 

bales  of  400  lbs. 

bales  of  400  lbs. 

cotton. 

cotton. 

Bags. 

Bags. 

Bales. 

Per  bag. 

Per  lb. 

*          1 

1747 

7 
f  164  bales"! 
4       and       V 
1. 71  bags.  J 

7 

£3  1U  bd. 

25i 

I 

1784 

71 

164 

£3  11*.  hd. 

24* 

6,805  j 

Bales. 

Bales. 

Per  lb. 

1 

1800 

260,515 

72,7m 

20,400 

20rf. 

144. 

5,601,073 

1820 

571,651 

302,395 

57,725 

11  Id. 

Sid. 

7,583,632 

1840 

1,599,500 

1,257,500 

216,400 

GJrf. 

±\d. 

15,140,000 

1860 

3,477,346 

2,400,527 

506,406' 

Old. 

Hd. 

35,756,589  | 

1801 

3,142,461 

1,8^9,227 

794,574 

9d. 

<S}d. 

38,653,395  . 

1862 

1,309,925 

43,810 

965,483 

18J^. 

12^. 

31,093,045  . 

1868 

1,678,958 

57,090? 

1,080,000 

24K 

19J<JL 

66,277,943 

1864 

2,241,932 

242,552  ? 

1,310,480 

27id. 

#20K 

73,974,335 

There  is  some  discrepancy  in  the  quantity  of  cotton  from  America,  as  the  greater 
portion  is  blockade-  run  cotton  from  the  Bahamas.  The  Indian  bales  are  reduced  to 
400  lbs.  per  bale  to  admit  of  a  comparison  with  the  American. 

The  following  remarkable  facts  connected  with  the  cotton-trade,  and  the  effect 
upon  it  of  the  civil  war  in  America,  were  elicited : — 

The  imports  of  cotton  into  England  rose  from  7  bags,  valued  at  £25,  in  1747  to 
3,477,346  bales  of  400  lbs.,  of  the  value  of  £  6,000,000,  in  1860,  or  in  little  more 
than  a  century ;  the  supply  of  cotton  from  America  fell  from  2.490,527  bales  in 
1860  to  43,860  bales  in  1862,  the  total  supply  falling  from  8,477,346  bales  in  i860  to 
1,309,926  in  1862,  the  year  of  the  cotton  famine ;  the  price  of  cotton  rose  from  &*d. 
per  lb.  for  American  and  4±d.  per  lb.  for  Surat  in  1860  to  27 \d.  per  lb.  for  American 
and  Egyptian  and  20Jtf.  per  lb.  for  Dhollera  or  Surat  in  1864;  in  August  1864  the 

*  The  reaction  has  commenced ;  on  May  15, 1865,  Dhollera  cotton  was  selling  in  Bom- 
bay at  9<J.  per  lb.,  including  freight. 
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prices  were  29Jrf.  per  lb.  for  Egyptian  and  23%d.  per  lb.  for  Dhollera,  or  nearly 
Jive  times  the  prices  in  1860.  In  1860  we  paid  about  £36,000,000  for  cotton ;  in 
1804  nearly  £74,000,000,  or  more  than  double,  and  more  than  the  total  revenue  of 
Great  Britain,  namely,  £70,000,000,  for  one  article  of  import  alone.  In  1862 
nearly  400,000  operatives  were  thrown  out  of  employ  bv  the  stoppage  of  the  cotton- 
mills,  and  the  pauperism  amounted  to  240  in  the  1(300,  who  were  supported  by 
voluntary  subscriptions  chiefly ;  now  the  pauperism  is  63  in  the  1000. 

Yet  notwithstanding  this  vast  drain  of  money,  this  want  of  employment  for 
tens  of  thousands,  the  country  flourished.  The  revenue  in  1863-64  was  £?0,000,000. 
The  exports,  which  in  1860  (the  most  flourishing  commercial  year  on  record) 
amounted  to  £135,000,000,  and  fell  to  £125,000,000  in  1861  and  to  £127,000,000  in 
1862,  rose  to  £146,000,000  in  1863  and  to  £160,000,000  in  1864,  or  £25,000,000 
more  than  in  1860.  And  that  private  wealth  kept  pace  with  that  of  the  country 
may  be  gleaned  from  the  asserted  fact  that  in  1864  the  amount  invested  in  new 
companies  was  no  less  than  £192,000,000  of  which  £22,000,000  was  paid  up. 

So  much  for  England  and  the  manner  in  which  she  has  weathered  the  storm : 
now  see  the  effect  on  India  and  some  other  countries.  In  1860  we  paid  for  Indian 
cotton  only  £3,500,000;  in  1864  nearly  £37,000,000;  and  in  1863  £36,000,000; 
or  including  1865  nearly  £100,000,000  in  three  years,  of  which  a  very  large  propor- 
tion was  paid  in  hard  cash.  In  1860  we  paid  £1,500,000  for  cotton  from  Egypt, 
and  in  1864  we  paid  her  £14,000,000.  In  1864  we  also  paid  about  £10,000,000  for 
cotton  to  the  Brazils,  China,  and  Japan.  So  true  is  it,  "  that  it  is  an  ill  wind  that 
blows  nobody  good. ' ' 

Statement  of  the  Mortality  of  the  City  of  Bath.     By  R.  T.  Gore. 

The  author,  after  a  few  preliminary  remarks,  epitomized  the  sanitary  statistics 
of  the  city  and  its  vicinity  thus : — 

General  Summary  of  Mortality. — The  total  population  of  the  city,  according  to 
the  last  census,  and  including  the  workhouse  and  nospitals,  may  be  taken  at  52,500, 
and  the  total  deaths  as  follows : — Lansdown,  341 ;  Walcot*  280 ;  Abbey,  2ftS ; 
Lyncombe  and  Widcombe,  214;  Bathwick,  91.  Total,  1224.  To  these  must  be 
added,  for  deaths  of  persons  belonging  to  city  parishes,  in  the  workhouse,  50 ;  in 
United"      "  ""  "      "   ~~  ' 

13.50. 
district, 
under  10  years,  41*63;  from  (50  to  100,  28-82;  intermediate  ages,  2025. 

Mortality  of  Country  Dirtricts  of  the  Bath  Union,  year  ending  June  30,  1864. — 
Population,  15,808;  deaths,  331  ;  ratio,  2>03.  Under  10  years,  479;  from  60  to 
100,  30*03;  intermediate  ages,  22.  It  should  be  added,  as  a  general  remark  apply- 
ing to  all  districts  both  in  town  and  country,  that,  during  the  year  in  question,  there 
was  a  prevalent  epidemic  of  scarlatina,  with  a  heavy  rate  of  mortality.  Thus,  in 
the  Twerton  district,  of  166  deaths,  51  were  from  scarlatina,  and  of  these  29  in 
the  quarter  ending  March  31,  1864.  In  the  l&theaston  district,  of  128  deaths,  16 
were  from  scarlatina.  In  Lansdown  district,  of  341  deaths,  62  were  from  the  same 
cause,  and  of  these  62  were  in  young  persons  from  infaney  to  22  years  of  age. 


added,  for  deaths  of  persons  belonging  to  city  parishes,  in  the  workhouse,  m) ;  in 
United  Hospital,  67.  Total  deaths,  1&50.  Population  as  above,  52,500 ;  deaths, 
1350.  Ratio  to  population,  25714;  ranging  from,  Bathwick,  1728  to,  in  Abbey 
iistrict,  27*09.     Of  the  total  deaths,  the  numbers,  at  certain  ages,  are  as  follows : — 


On  Crime  in  England  and  France. 
By  M.  Giterrt,  of  the  Institute  of  France. 

Some  remarks  on  tJie  French  Calculating  Machine. 
By  Major-General  Hanjtyngton. 


Statistics  of  Live  Stock.     By  R.  Herbert. 

On  the  Recommendations  of  the  Public  School  Commissioners  for  tlie  Distribu- 
tion of  School  Time.     By  James  Heywood,  M.A.,  F.R.S.,  F.G.S.,  F.S.A. 
The  Royal  Commissioners  appointed  to  inquire  into  English  public  school 

education,  proposed  in  their  report  the  following  scheme  for  the  distribution  of 
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the  school  or  class  lessons  in  a  week,  as  furnishing  a  comparative  scale  of  the 
number  of  hours  to  be  devoted  to  the  respective  subjects  of  instruction,  and  the 
time  to  be  given  out  of  school  for  preparation. 

Hours  of  Preparation.       Horns 
ins 


School  Lessons               U?™ 
(at  One  Hour  each).           Week. 
L  Classics,  with  History  and  Divi- 
nity      11 

II.  Arithmetic  and  Mathematics  . .     8 

IH.  French  or  German 2 

IV.  Natural  Science    2 

V.  Music  or  Drawing 2 

20 


Week. 

Classical  composition 5 

Classics,  &c 10 

French  or  German    2 

Natural  Science    2 

19 
Hours  of  school  lessons 20 

Hours 38 

Dr.  Faraday,  in  his  evidence  before  the  Public  Schools'  Commission  (1868), 
mentions  his  opinion  that  one-fifth  certainly  of  the  time  which  an  individoit 
devotes  to  study,  ought  to  be  devoted  to  the  attainment  of  natural  knowledge. 

"The  first  tninjr  to  do,"  remarks  the  learned  Professor,  "is  to  give  scientific 
teaching  an  assured  and  honoured  place  in  education. 

"  The  study  of  natural  science  is  so  glorious  a  school  for  the  mind  that,  with  the 
laws  impressed  on  all  created  things  by  the  Creator,  and  the  wonderful  unanimity 
and  stability  of  matter,  and  the  forces  of  matter,  there  cannot  be  a  better  school 
for  the  education  of  the  mind.1' 

With  such  obvious  advantages  arising  from  the  study  of  natural  science,  aa 
inquiry  may  be  made  why  the  great  public  schools  of  this  country  do  not  encourage 
a  larger  amount  of  class  or  school  lessons  in  natural  philosophy,  as  well  as  in 
other  modern  subjects  of  instruction. 

The  Royal  Commissioners  remark  in  their  report,  that  in  the  public  schools 
there  is  especial  deficiency  in  arithmetic  and  French ;  and  they  observe  that  the 
path  of  promotion,  and  the  subjects  in  which  the  time  and  thought*  of  the  boji 
are  employed,  are  mainly  classical ;  the  traditions  of  the  most  ancient  public 
schools  are  classical ;  the  chief  honours  and  distinctions  of  those  seminaries  are 
classical ;  and  the  head  master  and,  where  the  tutorial  system  exists,  die  tutors 
are  men  distinguished  chiefly  as  classical  scholars. 

To  improve  tne  existing  system,  a  school  council  is  suggested  bv  the  Royal  Com- 
missioners, consisting  of  the  assistant  masters,  or  a  selected  number  of  them,  repre- 
senting the  whole  body ;  and,  in  the  latter  case,  the  classical  and  the  mathematical 
masters,  and  the  teachers  of  modern  languages  and  natural  sciences  respectively, 
are  recommended  to  be  duly  represented  on  the  council.  The  head  master  is  pro- 
posed to  preside,  if  present,  and  matters  concerning  the  teaching  or  discipline  of 
the  school  are  intended  to  be  considered  by  the  council. 

In  University  College  School,  London,  the  head  master  is  requested  by  the 
governing  body  of  that  institution  to  call  together  the  assistant  masters  at  least  once 
in  every  term,  to  consult  with  them  as  to  the  management  and  arrangement  of  the 
classes ;  and  tne  views  of  parents  maybe  communicated  to  the  head  master  regard- 
ing such  subjects  as  Greek,  mathematics,  natural  philosophy,  chemistry,  and 
German. 

School  lessons  at  University  College  School  are  distributed  in  a  week  from 
Monday  morning  to  Saturday  afternoon  in  the  following  manner : — 

Latin  occupies  0  hours  in  each  week  in  every  class ;  but  neither  Greek  nor 
Latin  verse  compositions  form  any  part  of  the  system  of  lessons  at  the  school. 

French  has  o  hours  a  week  assigned  to  it  in  each  of  the  three  junior  classes, 
and  3  hours  a  week  in  each  of  the  three  senior  classes. 

German  occupies  2}  hours  in  a  week  in  the  senior  classes ;  and  Greek  has  A\ 
hours  a  week  in  the  classical  subdivisions  of  those  classes,  its  place  being  taken  in 
the  other  subdivisions  of  the  upper  classes  by  more  modern  subjects,  such  as 
writing,  arithmetic,  geography,  English,  history,  mathematics,  natural  philosophy, 
and  social  science. 


Digitized  by 


Google 


TRANSACTIONS  OP  THE  SECTIONS.  169 

Drawing  and  practical  chemistry  are  extras. 

The  following  arrangement  of  the  classical  subdivision  of  the  fourth  class  has 
"been  made  in  the  lessons  for  a  week : — 

Greek  4£  hours ,  Latin  9 ;  French  3 ;  German  2}  j  history  1 J ;  mathematics  6 
arithmetic  3.    Total  29±  hours. 

The  time  of  the  more  modern  subdivision  would  be  thus  arranged  in  the  fourth 
class: — 

Latin  9  hours ;  French  3 ;  German  2$ ;  English  1$  ;  history  1 J ;  geography  1 J 
mathematics  6 ;  arithmetic  3  j  writing  1  J.    Total  29 J  hours. 


On  the  Locality  of  the  various  Religious  Bodies  in  Ireland. 
By  the  Kev.  Dr.  Hume. 


On  the  British  Home  and  Colonial  Empire  in  its  Mutual  Relations. 
By  Lieutenant-Colonel  Kennedy. 
The  object  of  this  paper  was  to  combat  the  notion  that  the  colonies  are  useless 
appendages  to  the  British  empire.  It  pointed  out  the  advantages  which  the  colo- 
nies derive  from  the  mother  country,  by  the  protection  afforded  to  their  commerce 
on  the  high  seas  by  means  of  the  strongest  navy  in  the  world,  which  costs  them 
nothing.  It  proves  the  benefits  which  the  mother  country  derives  from  her  colo- 
nies, exclusive  of  British  India,  by  their  high  consumption  of  British  manufactures 
(£3  6*.  lOrf.  per  head  of  population)  as  compared  with  the  consumption  of  the  rest 
of  the  world  who  are  not  under  the  British  flag — 2*.  Ad.  per  head,  which  is  in  the 
ratio  of  28  to  1.  

On  the  Economical  Administration  of  the  Navy.  By  Prof.  Leone  Levi. 
The  naval  expenditure  constituted  30  per  cent,  of  the  total  amount  of  the  supply 
services  voted  oy  the  House  of  Commons,  and,  in  the  forces  of  the  country,  the 
navy  held  the  first  rank.  It  was  shown  that,  in  the  time  of  war,  the  average  cost 
per  man,  a  hundred  years  ago,  was  £68  per  man ;  whereas,  in  the  Russian  war,  it 
was  £270  per  man.  In  times  of  peace,  the  cost,  a  hundred  years  ago,  was  £105  per 
man ;  whereas,  at  present,  it  was  £150  per  man.    But  a  great  change  had  taken 

Slace  in  the  state  of  the  navy — first,  in  the  size  of  ships,  and,  second,  in  the  intro- 
uction  of  steam.  

Statistics  on  the  Number  and  Occupations  of  Foreigners  in  England. 
By  Prof.  Levi. 
According  to  the  last  census  there  were  80,090  foreigners  in  England  and  Wales, 
being  at  the  rate  of  0*0*41  to  every  100  natives.  That,  however,  was  considerably 
less  than  the  number  of  foreigners  in  France  or  the  United  States.  In  France,  in 
1861,  there  were  606,381  foreigners  in  a  population  of  37,386,313 ;  and,  in  the 
United  States,  in  1860,  there  were  4,136,175*  foreigners  out  of  a  population  of 
27,489,461.  Of  the  80,090  foreigners  in  England  and  Wales  73,000  were  Europeans, 
9500  Armenians,  500  Africans,  and  500  between  Asiatics  and  natives  of  other  coun- 
tries. Of  the  73,000  Europeans  30,900  were  Germans,  13,000  were  French,  5500 
were  from  Holland,  4500  from  Italv,  5000  from  Norwav  and  Sweden,  6000  from 
Kussia  and  Poland,  2000  from  Spam  and  Portugal,  2000  from  Belgium,  and  2500 
from  Denmark,  and  about  1000  from  Greece  and  Turkey.  Fully  one  half  of  the 
foreigners  in  England  and  Wales  are  located  in  London/  Of  the  total  number  of 
foreigners  in  this  country,  57,000  are  males  and  27,000  females;  and,  of  the  73,000 
Europeans,  13,000  were  under  twenty  years  of  age. 

Sanitary  Statistics  of  Salisbury.     By  A.  B.  Mtddleton. 

On  Brief  Writing.    By  I.  Pitman. 
The  consonant  signs  employed  in  all  shorthand  alphabets  are  the  right  line  |  and 
the  two  opposite  curves  (  )  which,  when  placed  in  the  four  possible  distinct  posi- 
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tions,  perpendicular,  horizontal,  sloping  to  the  right,  and  sloping  to  the  left,  make 
twelve  distinct  signs.  As  these  are  not  sufficient  to  supply  one  for  every  con- 
sonant, recourse  is  then  had  to  some  appendage  to  the  straight  line,  as  a  hook  or 
a  circle.  The  experiment  of  at  once  doubling  the  number  of  straight  lines  and 
curves  by  writing  them  light  and  heavy  was  first  made  in  Phonography ;  and,  as 
the  principle  was  employed  in  this  system,  it  proved  in  practice  a  remarkable  suc- 
cess. 

Consonant  sounds  are  divisible  into  two  classes,  which  may  generally  be  desig- 
nated as  breath  letters  and  voice  letters.  It  was  found  that  in  English  the  breath 
letters  exceed  in  number  the  voice  letters  in  the  proportion  of  five  to  two.  The 
breath  letters  are  k,  /?,  t,  sh  (called  uh  as  a  letter,  heard  in  wisA),  s,  th  (called  ith  as 
a  letter,  heard  in  breafA),  /;  and  the  voice  letters  are  g,  d,  b,  zh  (named  as  a  letter 
zhe,  heard  in  measure),  z,  th  (called  the,  as  a  letter,  heard  in  breaMe),  t>.  These 
make  up  two-thirds  of  the  consonants  in  our  language.  There  are  also  three 
nasals,  m,  n,  ng  (named  ing  as  a  letter,  heard  in  sir??)  ;  2  limiids,  /,  r;  2  consonants 
formed  from  vowels,  w  (oo),  y  (ee)  ;  and  the  aspirate,  h.  Of  pure  vowels  we  have 
six  long,  ahy  eh,  ee,  aw,  oh,  oo;  and  six  short,  a,  e,  i,  o,  u  (in  but,  son),  do;  called, 
as  letters,  at,  et,  it,  oU  ut,  dot.  These  22  consonants  and  12  vowels  form  the  alphabet 
of  simple  sounds  for  the  English  language.  It  is  convenient  and  even  necessary  to 
have  signs  for  the  two  frequent  double  consonants  ch  (called  chay  as  a  letter,  heard 
in  cAoose,  stretcA)  and./  (induce,  edge)  ;  and  for  the  double  vowels  i,  ot,  ou,  u.  Ch 
is  composed  of  the  simple  letters  t,  sh ;  and,/  of  d,  zh.  The  diphthong  t  is  composed 
of  an  obscure  vowel  rapidly  pronounced  (which  may  be  represented  by  e  or  a\  fol- 
lowed by  short  ee,  thus  ei  or  ai;  oi  is  aw  long,  followed  by  short  ee ;  ou  is  an  obscure 
vowel  rapidly  pronounced  (which  may  be  represented  by  o  or  a)  followed  by  short 
oo,  thus  ou  or  au;  and  u  is  ee,  oo,  the  ee  being  pronounced  as  y.  There  are,  there- 
fore, in  the  shorthand  alphabet  12  vowels,  4  diphthongs,  and  24  consonants;  total, 
40  letters. 

The  principles  on  which  the  right  lines  and  curves  in  various  positions  are  as- 
signed as  the  representatives  of  the  consonants  are  these : — Light  strokes  represent 
breath  letters,  and  heavy  strokes  represent  voice  letters.  By  placing  the  six  si^na 
I  |  (  (  )  )  in  four  positions,  we  obtain  24  characters  serviceable  for  letters,  which 
is  the  number  we  require.  But  in  arranging  the  signs  and  sounds  it  is  evident  that 
some  accommodations  must  be  made  as  to  heavy  and  light  strokes ;  for  six  of  the 
consonants,  m,  n,  tig,  y,  w,  A,  do  not  pair  as  breath  letters  and  voice  letters,  as  do 
the  others.  It  is  a  most  fortunate  circumstance  that  we  can  harmoniouslv  arrange 
22  out  of  these  24  signs,  so  as  to  preserve  a  relation  between  the  sound  and  the 
sign. 

There  are  two  kinds  of  classes  of  letters,  1st,  gutturals,  palatals,  dentals,  and 
labials;  so  called  from  the  seats  of  articulation  where  they  are  produced  ;  and  2nd, 
mutes  or  explodents,  in  which  the  sound  is  completely  stopped  in  till  it  is  exploded, 
as  p ;  nasals,  in  which  the  sound  issues  through  the  nose,  as  ?n  ;  liquids  or  melting 
letters,  as  /,  having  the  capacity  of  uniting  with  other  letters,  and  producing  diph- 
thongal consonants;  semivowels,  or  half  vowels,  y,  w,  and  aspirate  or  breathing, 
A : — these  various  classes  being  so  called  from  the  quality  of  the  sound,  or  the  place 
of  its  exit.  Now  it  is  evident  that  but  one  of  these  two  kinds  of  classification — 
organic  and  qualitative — can  be  regarded  in  assigning  s:gns  to  sounds;  for  a  given 
stroke  can  no  more  be  written  in  two  positions  at  the  same  time,  than  a  thing  can 
be  in  two  places  at  the  same  time.  In  laying  the  foundation  of  Phonography  I 
carried  out  an  exhaustive  series  of  experiments  to  ascertain  which  kind  of  strokes, 
straight  or  curved,  and  what  positions,  would  best  suit  the  different  classes  of  let- 
ters  j  and  I  found  that  the  best  alphabet  resulted  from  giving  the  straight  lines  to 
the  explodents  k,  t,  ch,  p,  and  the  curves  to  all  the  other  classes;  placing  guttural 
and  nasal  letters  in  the  horizontal  position,  dentals  in  the  upright  position,  labials 
sloping  to  the  left,  and  palatals  sloping  to  the  right  Following  out  this  arrange- 
ment, every  letter  is  in  the  same  position  as  all  the  other  letters  of  the  same  class, 
except  A  and  the  downward  r ;  and  twenty-seven  veers'  experience  has  given  e\erj 
assurance  that  can  be  desired  that  on  this  ground  Phonography  is  unassailable ;  or, 
as  an  eminent'  American  phonographer,  Stephen  Pearl  Andrews,  expressed  it,  "  The 
fundamental  principles  of  the  art — the  alphabet  of  the  system — cannot  be  shaken 
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till  a  new  geometry  is  discovered."    Fop  an  exhibition  of  the  phonetic  shorthand 
alphabet,  the  reader  is  referred  to  Mr.  Pitman's  publications. 

On  the  Quantity  and  Value  of  Foreijn  Gram  imported  into  the  United  King- 
dom  since  the  Repeal  of  the  Corn  Laws.  By  Frederick  Purdt,  F.S.S., 
Principal  of  the  Statistical  Department,  Poor-Law  Board, 
The  author  observed  that  the  benefits  which  the  country  had  already  derived 
from  free  trade  were  beyond  the  most  sanguine  anticipations  of  those  who  had  suc- 
cessfully striven  to  destroy  the  protective  tariff  of  England.  The  Custom  House 
returns  disclose  figures  which,  to  those  who  are  not  very  familiar  with  statistical 
and  economic  research,  look  like  fabulous  amounts.  For  example,  in  the  four  years 
ended  with  1844  (these  were  the  last  years  of  the  celebrated  and  mischievous 
"sliding  scale")  1,791,000  quarters  was  the  average  yearly  quantity  of  wheat  im- 
ported ;  the  price  of  British  wheat  being,  in  those  years,  64s.  4d.,  57«.  3d.,  50s.  Id., 
and  51«.  3d.,  taking  the  prices  chronologically.  But,  in  the  four  years  ended  with 
1863,  the  average  imports  were  6,970,000  quarters,  at  prices  ranging  between 
44s.  9d  and  55,*.  5d.  The  imports  in  quantity  were,  in  the  last  four  years,  nearly 
fourfold  what  we  obtained  in  1841-44  j  at  the  same  time  the  price  was  much  lower. 
Under  "  grain  "  the  author  classed  wheat,  wheaten  flour  and  meal,  barley,  oats,  rye, 
maize,  peas  and  beans,  &c. ;  and  it  was  shown,  with  regard  to  the  value  of  these 
commodities,  that  the  whole  of  the  imports  during  the  decade  ended  with  1863 
amounted  to  £250,202,000.  Nearly  all  this  vast  quantity  of  grain  and  flour  which 
this  money-value  represents  has  been  consumed  in  this  kingdom,  about  £3,000,000 
worth  only  having  been  exported  in  the  ten  years.  The  annual  average  home  con- 
sumption of  foreign  corn,  flour,  and  meal  for  1852-63  was  11,865,000  quarters, 
valued  at  £25,000,000  very  nearly.  Three  periods  of  four  years  each  were  then 
taken  to  show  the  imports  according  to  population. 

Average  annual  quantity 
per  head. 

1842-45 0-8ofabushel. 

1852-55  2-3  bushels. 

1860-63   4-4  bushels. 

So  that  the  quantity  taken  with  reference  to  the  population  was  precisely  Jive  and 
a  half  times  greater  in  1860-63  than  it  was  eighteen  years  before.  It  was  further 
shown  that,  as  regards  the  different  parts  of  the  United  Kingdom,  they  appeared 
to  participate  equally  in  the  imports  of  grain  properly  so  called :  but  that,  ot  flour 
and  meal,  Ireland  received  a  much  smaller  quantity  than  either  England  or  Scot- 
land— e.  g..  the  following  were  shown  to  be  the  proportions  in  each  division  in 
1861:— 

Bushels  of  grain     lbs.  of  flour  and 
per  head.  meal  per  head. 

England  and  Wales 3  9     2.S-6 

Scotland    39     293 

Ireland 39     3  6 

The  year  of  maximum  imports  was  1862,  when  18,441,000  quarters  of  grain,  meal. 

and  flour  of  a  1  sorts  were  received  into  the  ports  of  the  United  Kingdom,  valuea 

at  £37,772,000.     Mr.  Macculloch  had  computed  that,  for  human  food  and  for  the 

inferior  animals,  this  country  required  49,000,000  quarteis  of  grain,  flour,  and  meal 

annually.     This  estimate  was  framed  five  or  six  years  ago.     Very  recently,  Mr. 

Caird  has  computed  the  quantity  of  wheat  required  for  the  consumption  of  Great 

Britain  at  18,700,00  J  quart  ers. 

From  the  appendix  to  the  paper  the  following  figures  have  been  abstracted,  to 

show  the  couutrics  to  which  we  were,  at  the  latest  date,  indebted  for  our  grain 

imports : — 

Quantities  of  Grain,  of  even'  Description  of  Grain,  and  of  Flour  and  Meal,  im- 
ported into  the  United  Kingdom  in  1863.    Total  quantity,  25,955,939  quarters. 

Whereof  were  from — 
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1.  United  States    3,807^035 

2.  Turkey  (Moldavia,  &c)  .  1,887,700 

3.  Prussia    1,761,012 

4.  Russia 1,737,388 

5.  France 1,099,714 

0.  Egypt 1,079,311 


qrs. 

7.  Denmark 1,076,000 

8.  British  North  America. .      920,000 

9.  Sweden 886,728 

10.  Hanse  Towns 379,584 

11.  Other  parts  of  Germany        208,320 


Statistics  of  Crime  and  Criminals  in  England.  By  T.  W.  Sattndrrs, 
Recorder  of  Bath. 
The  speaker  called  attention  to  the  importance  of  the  subject  and  the  very  great 
amount  of  popular  en  or  entertained  with  reference  to  it — so  great,  indeed,  uiat  the 
belief  was  web  established  that,  as  regards  crime  and  criminals,  this  country  is  in 
a  deplorable  condition.  He  observed  that  to  the  abandonment  of  the  practice  of 
transporting  our  worst  offenders  to  the  colonies,  and  the  substitution  or  penal  ser- 
vitude at  home,  this  supposed  evil  is  universally  attributed.  He  stated  that  the 
facta  he  had  to  brine  under  consideration  would,  he  believed,  expose  this  error  and 
show  that,  with  reference  to  crime  and  criminals,  the  country  was  never  in  a  more 
satisfactory  condition  than  at  the  present  time.  He  then  referred  to  the  state  of 
crime  in  the  sixteenth,  seven  teeth,  and  eighteenth  centuries,  as  showing  its  great 
prevalence,  and  contrasted  the  security  of  life  and  property  in  the  present  day 
with  the  dangers  which  beset  them  in  former  times.  He  drew  attention  to  the 
establishment  in  1856  of  a  uniform  system  of  police  throughout  the  whole  country, 
and  to  the  fact  that  at  the  end  of  1853  the  first  penal-servitude  Act  came. into 
operation,  the  effects,  however,  of  which  were  not  felt  until  the  year  1859 ;  and  he 
dwelt  upon  the  importance  of  the  statistics  as  now  furnished  by  the  police  authori- 
ties to  the  government,  and  that  these  returns  continually  proved  the  general 
decrease  of  crime  and  of  the  criminal  classes.  These  returns,  he  said,  showed  that 
the  criminal  classes  at  large,  comprising  known  thieves  and  depredators,  receivers  of 
stolen  goods,  prostitutes,  suspected  persons,  and  vagrants  and  tramps  numbered  aa 
follows  in  the  years  as  under : — 

1858 134,922 

1859 135,766 

1860 131,024 

1861 123,049 

1862 127,051 

1863 126,139 

showing  a  decrease  in  five  years  of  8783 ;  and  that  if  vagrants  and  tramps  were  ex- 
cluded, who  were  often  honest  people,  and  the  number  of  whom  is  greatly  affected 
by  merely  temporary  causes,  such  as  the  cotton  famine,  the  numbers  would  be  as 
follows : — 

1858 112,363 

1859 112,413 

1860 108,760 

1861 99,048 

1862 102,635 

1863 92,957 

showing  a  decrease  in  five  years  of  19,406,  and  this,  too,  whilst  in  the  same  time 
no  less  than  12,281  persons  had  been  released  in  this  country  from  penal  servitude. 
He  proceeded  to  show  that  hand  in  hand  with  this  diminution  there  had  been  a 
decrease  in  the  number  of  houses  of  bad  character — those  the  resorts  of  thieves  and 

Prostitutes,  the  decrease  since  1859  being  no  less  than  3566,  or  nearly  14  per  cent. ! 
'he  actual  diminution  of  crime,  he  remarked,  had  kept  pace  with  tne  diminution 
of  die  criminal  classes ;  and  after  calling  attention  to  the  fact  that  the  police  kept 
a  register  of  all  crimes  committed,  whether  or  not  any  persons  were  apprehended  for 
them,  he  stated  that  the  numbers  of  indictable  offences  committed  in  each  year 
since  and  inclusive  of  1858  are  as  follows : — 
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1858  67,868 

1869  62,018 

1880  60,406 

1861  60,809 

1862  63,226 

1863  62,211 

showing  that  in  the  last  year,  as  compared  with  the  year  1858  (only  five  years 
since),  there  had  been  a  decline  in  indictable  crimes  committed  to  the  extent  of 
6657,  or  11  per  cent  He  said  that  from  these  returns  it  would  appear  that  the 
year  1860  was  the  lowest  as  regards  actual  crimes  committed,  and  that  the  year 
1861  came  next,  the  increase  being,  however,  less  than  one  per  cent,,  and  that  this  in- 
crease was  apparent  rather  than  real,  as  the  population  itself  increases  at  the  rate  of 
one  and  a  quarter  per  cent,  per  annum.  That  with  reference  to  the  increase  in  the  year 
1862,  such  increase  was  to  be  accounted  for  by  certain  exceptional  causes.  1st,  The 
deplorable  effects  of  the  civil  war  in  America  were  first  felt  in  Lancashire  in  that 
year,  causing  an  excess  of  crime  in  that  county  over  the  preceding  year  of  1149. 
2nd,  In  that  year  the  new  Criminal  Law  Consolidation  Acts  came  into  operation; 
and  as  these  statutes  enacted  from  twenty  to  thirty  new  indictable  offences,  these 
assisted  to  swell  the  excess  of  the  year.  3.  There  was  an  excess  in  attempts  to 
commit  suicide  of  407,  the  number  in  1860  being  174,  and  in  1862,  581 ;  but  as  an 
attempt  to  commit  suicide,  though  an  indictable  offence,  is  not  considered  by  the 
public  as  a  crime,  crimes  in  the  sense  in  which  they  are  properly  understood 
being  those  offences  which  are  committed  by  one  man  against  another,  and  not 
against  himself,  and  as  there  was  no  actual  increase  in  suicides  themselves,  leading 
to  the  well-founded  ground  that  the  apparent  increase  arose  more  from  police  in- 
tervention than  any  actual  increase  itself,  it  would  be  right  to  exclude  this  increase 
from  the  computation.  Taking,  therefore,  the  increase  of  crime  in  1862  over  1861 
to  be  2820,  and  deducting  the  increase  in  Lancashire,  and  the  excess  of  attempts 
to  commit  suicide  (saying  nothing  of  the  new  indictable  offences),  the  excess  of  the 
year  will  appear  to  be  1264,  which  is  a  number  exactly  corresponding  with  the 
rate  of  increase  of  the  population. 

He  proceeded  to  show  that  in  the  last  year  (1863)  there  was  a  decrease  with 
reference  to  1862  of  1014  crimes,  though  still  an  increase  upon  1860  (the  lowest 
year  upon  record)  ;  but  that  in  this  year,  as  in  1862,  the  same  exceptionable  and 
temporary  causes  were  in  operation.  Thus  there  was  still  an  excess  of  crime  in 
Lancashire,  though  much  reduced ;  but  that  the  excess  in  attempts  to  commit  sui- 
cide had  increased  from  174  in  1860  to  686  in  1863 ;  that  deducting,  therefore,  the 
excess  in  Lancashire  and  the  excess  in  attempts  to  commit  suicide,  there  would  be 
an  excess  of  crimes  in  1863  over  1860  of  only  1080 ;  but  that  if  the  increase  in 
crime  had  only  kept  pace  with  the  increase  of  population,  the  increase  should  have 
been  1890.  So  that  comparing  1863  with  i860  ([the  lowest  year  on  record  for 
crime),  there  is  a  relative  decrease,  and  this,  notwithstanding  that  during  the  last 
five  years  more  than  12,000  convicts  of  the  worst  class  had  been  set  at  liberty. 

He  observed  that  the  fact  that  there  is  no  real  increase  in  crime  in  this  country 
reflects  very  great  credit  upon  our  systems  of  police  and  penal  punishment  j  for  that 
had  there  been  even  a  considerable  increase  no  surprise  would  have  been  justified, 
since  it  could  hardly  have  been  supposed  that  those  classes  of  criminals  who  for- 
merly, when  their  term  of  transportation  expired,  became  the  pest  and  terror  of  our 
colonies  would,  merely  by  being  kept  in  this  country,  become  orderly  and  well- 
conducted  members  of  society.  It  was  certainly  true,  he  observed,  that  during  the 
last  few  years  there  had  been  some  increase  in  crimes  of  violence  against  persons 
and  property,  though  even  in  this  respect  the  country  is  better  off  than  it  was  six 
years  ago. 

He  called  attention  to  a  common  but  fallacious  way  of  viewing  the  question  of 
the  increase  of  crime,  by  taking,  as  a  proof  of  such  increase,  the  increased  number 
of  persons  apprehended  and  committed  for  trial;  and  he  explained  that,  as  only  a 
percentage  or  criminals  are  apprehended  for  the  crimes  they  commit,  the  increased 
committals  may  be  due  alone  to  the  superior  vigilance  of  the  police ;  and  he  stated 
that  whilst  in  I860  the  apprehensions  for  crimes  committed  was  49  per  cent.,  it  gra- 
dually increased  to  68  per  cent,  in  1863,  thus  showing  an  increase  of  9  per  cent  in  the 
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apprehensions  in  three  years  in  respect  of  the  same  number  of  Crimea.  He  also 
ODserved  that  the  percentage  of  commitments  for  trial  upon  apprehensions  had  also 
increased  from  05  per  cent,  in  18(50  to  69  per  cent,  in  1863 — facts  which  show  that 
a  great  increase  of  criminals  for  trial  is  quite  consistant  with  there  being  no  actual 
increase  in  crimes  committed. 

Two  facts,  he  remarked,  testified  to  the  efficient  working  of  our  present  system 
of  punishments :  1st,  the  decreasing  number  of  recommitments,  these  being 
40  per  cent,  upon  the  total  commitments  in  the  year  1859,  and  progressively  de- 
clining to  37£  per  cent,  in  1803 :  2nd,  the  great  number  of  persons  who  had' been 
subjected  to  penal  servitude  who  were  living  honest  lives ;  for  that  in  February  in 
the  last  year  the  Government  directed  tne  police  authorities  throughout  the 
country  to  make  a  return  as  to  the  modes  of  life  of  the  persons  then  at  large,  either 
upon  tickets-of-leave  or  upon  the  termination  of  sentences  of  penal  servitude,  and 
it  was  ascertained  that  there  were  43  79  such  persons,  and  that  of  these  2025  were 
living  the  lives  of  honest  well-conducted  men  (being  in  fact  nearly  one-half),  the 
remainder  being  either  doubtful  or  bad  characters.  He  referred,  also,  to  the  very 
gratifying  fact  of  a  substantial  decrease  of  crime  amongst  the  juvenile  population, 
the  decline  in  the  number  of  commitments  of  prisoners  under  sixteen  years  of  age 
being  one-third  in  seven  years,  the  numbers  in  1850  being  13,981,  and  in  1863 
onlv  8459. 

tie  observed  that  we  could  never  hope  by  merely  penal  discipline  entirely  to 
reclaim  criminals  from  crime,  or  prevent  innocent  persons  from  embracing  it ;  that 
as  long  as  poverty  and  ignorance  exist,  so  long  will  there  be  destitution  and  its 
offspring,  crime ;  that  in  this  age,  when  science  is  doing  so  much  through  ma- 
chinery to  supersede  mere  manual  labour,  and  when  skilled  labour  is  almost  the 
only  kind  of  labour  that  is  in  requisition,  the  uneducated  man  is  daily  becoming 
more  and  more  embarrassed  in  his  efforts  to  obtain  a  livelihood ;  that  to  the  un- 
educated man  the  lowest  and  commonest  kinds  of  labour  are  alone  open,  and 
when  from  anv  cause  these  fail  he  has  no  other  resource,  and  want  and  destitution 
are  his  lot.  That  this  is  so  is  proved  by  our  criminal  returns,  which  show  that 
crimes  are  annually  becoming  more  and  more  confined  to  the  ignorant;  that  in 
the  year  1856  the  untaught,  untrained,  and  unskilled  to  work  comprised  53  per  cent, 
of  all  those  who  were  committed  for  trial ;  whilst  in  the  year  1863  this  percentage 
had  increased  to  631,  or  more  than  10  per  cent,  in  seven  years !  That  the  more 
clearly  to  show  that  crime  is  being  confined  to  the  ignorant,  the  returns  should 
be  looked  at  as  exhibiting  the  decrees  of  education  amongst  the  criminals ;  and 
that,  going  back  to  the  year  1856,  it  would  be  found  that  33  per  cent,  of  our 
criminals  could  neither  read  nor  write,  whilst  in  the  year  1863  this  class  had 
increased  to  35  per  cent. ;  that  in  1856  the  numbers  who  could  merely  read,  or 
read  and  write  imperfectly,  were  53  per  cent  upon  the  whole,  whilst  in  1863  they 
were  60  per  cent.  But  that  looking  to  the  educated  proportion  of  our  criminals,  the 
numbers  who,  in  1856,  could  read  and  write  well  were  only  5 \  per  cent.,  whilst  in 
1863  even  this  small  percentage  had  declined  to  3^,  the  most  striking  fact  being 
that  of  criminals  possessing  superior  instruction  the  percentage  in  1856  was  only 
0-3,  which  in  1863  had  further  declined  to  0  2. 

He  concluded  as  follows : — "  Such  facts  as  those  conclusively  show  the  tendency 
of  crime  to  confine  itself  to  the  untrained  and  ignorant,  and  to  leave  the  educated 
almost  wholly  free  from  its  association.  Crime  and  ignorance  clearly  go  hand  in 
hand  ;  and  although  it  by  no  means  follows  that  an  untaught  man  will  become  a 
criminal,  instruction  would  appear  to  afford  a  guarantee  against  its  possessor 
becoming  such.  The  statistics  I  have  now  brought  under  your  attention  estab- 
lish, I  think,  these  propositions  : — that  notwithstanding  we  now  keep  nearly  all 
our  criminals  in  this  country  instead  of  transporting  a  large  proportion  of  them  to 
our  colonies,  the  criminal  classes  have  greatly  declined  in  numbers,  whilst  crime 
itself  is  at  as  low  an  ebb  as  at  any  period  of  our  history  j  that  our  detective  and 
penal  machinery  works  well,  and  that  crime  is  more  and  more  becoming  the 
associate  of  only  the  untaught  and  ignorant.  If  I  am  correct  in  the  facts  I  have 
stated  and  the  conclusions  I  have  drawn  from  them,  our  duty  and  policy  alike 
point  out,  that  whilst  we  should  not  neglect  by  penal  discipline  to  endeavour  to 
reform  the  criminal,  and  by  the  terror  of  his  example  wort  healthily  upon  the 
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minds  of  those  whose  misfortune  it  may  be  to  be  brought  within  criminal  in- 
fluences, we  should,  by  a  judicious  system  of  education,  redouble  our  efforts  to 
place  the  humbler  classes  in  such  a  position  as  will  enable  them  to  escape  or  suc- 
cessfully resist  all  temptations  to  the  commission  of  crime." 

On  the  "  Truck  Sy  stein"  in  some  Parts  of  the  West  of  England. 
By  Edward  Spender. 
In  the  West  of  England,  especially  in  Devon,  Somerset,  Gloucestershire,  and 
Herefordshire,  the  practice  prevails  oi"  paying  a  proportion  of  the  wages  of  the 
agricultural  labourer  in  cider.  This  proportion  varies  from  20  to  50  per  cent,  on 
the  whole.  The  latter  large  figure  is  attained  in  Herefordshire  during  harvest 
time,  when  a  mower  or  a  reaper  will  earn  0s.  a  week  in  money  and  drink  nine 
gallons  of  cider  a  week,  cider  at  the  time  being  worth  Is.  a  gallon.  In  Devonshire 
there  does  not  seem  to  be  the  same  excess,  but  the  system  prevails  more  or  less. 
The  question  then  arises,  How  far  is  it  desirable  as  regards  the  health,  and  the 
morals  of  the  labourer?  What  is  cider?  Is  it  food  or  poison? — Or  both,  or 
neither?  Professor  Voelcker  has  analyzed  an  imperial  pint  of  cider  drawn  by 
agricultural  labourers  in  Somersetshire,  and  be  finds  the  following  results  : — 

Cider  contains  parts  Bread  contains  parte 

Water 04-21  36 

Flesh-forming  matters   -02  8 

Heat-producing     „      - , . .  5-57  56 

General  matters -20  — 


10000  100-00 

Hence  a  man  would  require  to  drink  nearly  &l  gallons  of  cider  in  order  to  take 
into  the  system  the  same  amount  of  carbon  or  heat-producing  constituents  as  is 
contained  in  a  pound  of  wheaten  bread  ;  and  in  order  to  obtain  the  same  amount 
of  nitrogen,  or  flesh-forming  constituent,  he  would  have  to  swallow  32  gallons  of 
cider.  Compared  with  meat  the  difference  is  of  course  far  greater.  Cider  can 
therefore  scarcelv  be  called  food.  It  would  be  going  too  far  to  call  it  poison  when 
it  is  pure ;  but  the  cider  drank  by  the  lower  classes  is  rarely  pure.  Experiments 
have  shown  that,  whether  the  cider  be  pure  or  not,  a  farm  labourer  will  work 
better  on  coffee  or  cocoa  than  on  cider. 

On  politico-economical  grounds,  the  "cider-truck"  cannot  be  too  strongly  con- 
demned. It  is  even  more  unscientific  than  the  truck-system  which  prevailed  in 
the  manufacturing  and  mining  districts,  and  which  was  forbidden  by  the  Act  1  &  2 
Wm.  IV.,  cap.  87.  Under  that  system  the  employer  did  not  sell  his  own  produce 
at  a  certain  fixed  sum  not  to  be  altered  according  to  the  changes  in  the  money  value 
of  that  produce.  Under  the  "  cider-truck  "  the  farmer  gives  a  fixed  quantity  of 
cider  regardless  of  the  rise  and  fall  in  the  value  of  cider  caused  by  the  scarcity  or 
abundance  of  the  apple  crop.  The  result  is,  that  just  as  the  farmer  is  receiving  the 
least  return,  he  is  making  the  greatest  outlay.  When  a  poor  apple  crop  reduces 
his  profits,  he  is  paying  the  highest  wages ;  while  when,  on  the  contrary,  the  apples 
are  abundant,  and  he  could  afford  to  pay  his  labourers  highly,  he  is  really  paying 
them  less  than  usual.  Supposing  the  cider  to  be  genuine,  the  farmer  in  a  Dad  year 
may  be  paying  wages  at  the  rate  of  18*.  per  week,  while  in  a  good  year  he  will  be 
paying  at  the  rate  of  12*. ;  this  fact  alone  is  a  strong  inducement  for  the  farmer  to 
adulterate  the  favourite  beverage.  He  cannot  afford  to  give  good  cider  in  bad  times, 
and  having  once  formed  the  habit  of  adulterating,  he  cannot  lay  it  aside  when 
there  is  no  need  to  resort  to  it. 

Another  strong  objection  is  that  while  the  ordinary  truck  allows  a  man  a  choice 
in  the  articles  he  takes,  the  cider  truck  does  not,  but  compels  him  to  take  ban 
enormous  quantity  of  an  article  which  he  can  scarcely  afford  to  have  at  all.  A 
person  of  the  upper  classes  who  spent  a  fifth  of  his  income,  still  more  one-half,  on 
nis  cellar  would  run  the  risk  of  an  inquiry  into  his  sanity  by  the  Lunacy  Commis- 
sioners. Yet  not  only  is  nothing  said  against  the  extravagance  of  the  labourer, 
but  he  is  actually  forced  to  commit  it.  It  has  been  urged  in  behalf  of  the  system, 
that  it  prevents  the  labourer  from  resorting  to  the  drink-shop.    It  is  of  small  ad- 
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vantage  to  the  labourer  to  be  drenched,  ndens  volem,  by  his  master  instead  of  at 
his  own  option  by  the  publican.  As  a  matter  of  fact,  cider-shops  abound  in  the 
cider  counties,  and  are  frequented  by  agricultural  labourers,  who  resort  thither  far 
companionship,  and,  as  a  matter  of  course,  drink  "  for  the  good  of  the  house." 

The  great  difficulty  in  remedying  this  evil  lies  in  the  opposition  to  a  remedy  on 
the  part  of  those  who  suffer  for  want  of  it  It  is  one  of  the  worst  features  of  the 
cider  truck  that  it  enforces  selfishness.  A.  young  newly  married  labourer  will  take 
home  his  earnings  to  his  wife,  and  would  prefer  that  the  whole  of  them  should  be 
paid  in  money.  The  elder  labourer  approves  of  the  "  cider  truck,"  and  would 
oppose  any  alteration  of  it.  Thus  in  proportion  as  there  is  a  greater  need  of  thrift 
does  thriftlessness  increase  j  just  as  the  labourer  becomes  the  father  of  a  family, 
and  there  are  more  mouths  to  feed,  does  he  take  home  less  money  to  feed  them 
with.  Both  parties  are  wedded  to  the  system,  and  reform  is  thereby  rendered 
very  difficult.  Some  influential  agriculturists  in  Somersetshire  have  substituted 
money  for  cider,  and  have  found  that,  when  fairly  carried  out,  the  change  has  been 
approved  by  the  labourer.  An  agreement  may  be  difficult  at  the  onset,  but^  when 
once  made,  it  will  be  permanent,  whereas  the  present  disputes  about  quality  and 
quantity  are  perennial.  The  extension  of  the  Truck  Act  to  the  agricultural  dis- 
tricts is  therefore  much  to  be  desired,  and  seems  to  be  the  only  efficient  remedy  for 
the  manifold  evils  of  the  "cider-truck." 


The  Sanitary  Statistics  of  Clifton. 
By  J.  A.  Symonds,  M.D.,  F.B.S.R,  $c,  $c. 
This  paper  proved  the  importance  of  adding  verbal  explanations  to  statistical 
figures.    The  Kegistrar-GeneraTs  report  had  given  24  in  1000  as  the  death-rate  of 
Clifton,  calculated  from  the  deaths  m  the  quarter  ending  June  186*4.    This  state- 
ment would  be  very  injurious  to  the  reputation  of  Clifton  as  a  watering-place, 
unless  it  were  explained  that  its  name  is  given  to  a  large  Poor-law  district,  to  the 
population  of  which  Clifton  proper  contributes  little  more  than  one-fifth.     The 
several  subdistricts  of  Clifton  Union  were  described  in  detail  as  to  their  sanitary 
characteristics,  and  as  to  their  respective  death-rates,  calculated  from  the  annual 
returns  of  death  in  the  five  years  from  1859  to  1864.    The  average  for  Clifton  proper 
is  17  in  1000;  and  if  a  quarterly  return  be  a  fair  basis  of  calculation,  it  would  be  found 
that  in  some  quarters  the  death-rate  amounted  to  only  15  in  1000.    On  comparing' 
the  death-rates  of  the  several  subdistricts  of  Clifton  Union,  the  author  snowed 
the  influence  of  urban  and  rural  agencies.    The  highest  death-rates  denote  the 
combination  of  poverty  and  crowding.    He  compared  the  death-rates  of  several 
localities  in  England,  and  ascertained  that  the  average  for  a  crowded  town  was  24 
in  1000,  for  a  rural  district  15,  and  for  a  mixed  district  21.     Clifton  Union  is  a 
mixed  district.     One  of  its  subdistricts,  three  miles  distant  from  Clifton  proper, 
gives  24  in  1000 ;  for  it  belongs  really  to  one  of  the  most  miserable  quarters  on  the 
outskirts  of  Bristol.    A  purely  rural  subdistrict,  Westbury,  gives  15  in  1000,  and 
Clifton  proper  17  in  1O00.    But  the  average  of  the  whole  union  is  21.    Many 
details  as  to  the  subdistricts  were  related.     The  paper  concluded  with  the  expres- 
sion of  a  strong  wish  that  the  classification  of  numerical  returns  representing  the 
elements  of  the  social  life  of  our  people  should  not  be  compelled  to  follow  Poor- 
law  lines  and  limitations,  which,  however  suitable  to  Poor-law  purposes,  may 
cause  figures  to  express  something  very  different  from  what  would  be  their  mean- 
ing were  the  facts  which  they  number  grouped  in  accordance  with  scientific 
requirements,  rather  than  with  the  convenience  of  a  special  branch  of  national 
administration.    Then  the  numerical  death-rate  of  a  crowded  city  would  express 
the  mortality  in  that  city,  including  items  that  are  now  transferred  to  a  rural  dis- 
trict, or  appended  to  a  healthy  watering-place.    The  numerical  death-rate  of  a 
village  would  mean  the  mortality  of  that  village,  unswollen  by  the  deaths  in  a 
city  poor-house  j  and  the  numerical  death-rate  of  a  watering-place  would  express 
the  mortality  in  that  watering-place  simply,  neither  complicated  with  the  mor- 
tality of  distant  rural  retreats  nor  burthened  with  that  of  the  sickly  suburbs  of  a 
crowded  city. 
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On  (he  Comparative  Bates  of  Mortality  in  Paris  and  London, 
By  William  Titb,  M.P.,  F.B.S. 

After  noticing  the  imperfect  manner  in  which  the  registers  of  the  mortality  of 
Paris  were  kept,  in  consequence  of  the  superficial  mode  m  which  the  examination 
into  the  causes  of  death  were  made  by  the  agents  charged  with  the  duty  of  ascer- 
taining them,  Mr.  Tito  took  occasion  to  praise  the  returns  that  were  issued  by  the 
care  of  the  English  Registrar-General.  The  imperfect  character  of  the  Pans  re- 
turns, and  their  only  appearing  at  the  period  of  two  years  after  the  events  they 
recorded,  in  fact,  rendered  anything  like  a  rigorous  comparison  between  the  mor- 
tality of  the  two  cities  almost  impossible.  "I  wish  it  to  be  distinctly  understood/' 
said  Mr.  Tite,  "that  in  giving  what  seemed  to  me  to  be  the  results  of  the  London 
and  Paris  rates  of  mortality,  I  do  not  pretend  to  give  them  with  all  the  accuracy 
that  ought  to  prevail  in  such  important  documents.  For  the  Paris  rates,  in  my 
judgment,  can  only  be  regarded  as  close  approximations." 

Mr.  Tite  then  proceeded  to  notice  the  various  causes  which,  in  his  opinion, 
ought  to  render  residence  in  Paris  more  favourable  to  human  life  than  that  in 
London.  He  dwelt  upon  the  superior  quality  of  the  soil,  the  kinds  of  food  that 
are  consumed,  the  class  of  materials  that  are  used  in  house-building,  the  climate, 
&a,  all  of  which  are  superior  in  Paris  to  those  which  are  to  be  met  with  in 
London.  Yet,  with  all  these  advantages,  the  mortality  of  Paris  is  greater  than 
that  of  London ;  for  we  find,  from  the  "  Statistique  Generate  de  la  france  "  and 
in  the  weekly  returns  issued. by  the  Registrar-General,  that  the  mortality  of  the 
two  cities  may  be  represented  by  the  following  figures : — 

Yea,  Paris.  London. 

Rate  per  cent.                 Rate  per  cent. 
In  1853 2-96 2-44 


1864 

8-51 

1856 

2-99 

1866 

2-43 

1867 

2-73 

1868 

2-73 

1869 

2-86 

I860 

2-53 

1861 

2-67 

1862 

2-49 

2*94 
2*43 
2-21 
2-24 
239 
2-27 
2-25 
2-32 
2-36 


10  |  27-79  10  |  23-85 

Average  of  10  years 2-78 2-39 

It  is,  moreover,  to  be  observed  that  the  increased  mortality  of  Paris  is  accom- 
panied by  a  diminished  proportion  of  births  to  deaths  in  that  city  compared  with 
London ;  and  that  therefore,  this  statement  cannot  be  assumed  to  give  a  correct 
view  of  the  mortality  prevailing  there.  Thus,  if  the  years  1860, 1861,  and  1862 
be  taken  as  giving  the  average  return  (and  those  years  are  expressly  selected  as 
being  the  most  favourable),  we  find  that  the  proportion  of  births  to  deaths  in  the 
two  cities ' 


v  Paris.  London. 

JLear#  Births.  Deaths.  Births.  Deaths. 

I860 61,066 41,261 92,825 61,617 

1861 63,670 43,664 96,389 63,001 

1862 62,812 42,185 97,418 66,950 

upon  a  gross  population  that  was  estimated  at  1,696.141  in  Paris,  and  2,859,778 
in  London.  Tnis  would  give  a  larger  number  of  children  born  in  London  than  in 
Paris ;  and  every  one  knows  that  the  rate  at  which  children  die  is  greater  than  in 
the  subsequent  periods  of  life.  The  comparison  is  therefore  the  more  unfair  to 
London:  there  were  more  children  born  there;  consequently  there  were  more 
deaths  among  that  class  of  the  population. 

It  was  shown  that  the  same  tendency  existed  in  the  one  city  as  in  the  other  to 
1864.  12 
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resort  to  the  curative  means  afforded  by  the  hospitals ;  bat  Mr.  Tits  called  attention 
to  the  fact,  that  the  children  of  the  Parisians  were  habitually  sent  away  from  home, 
and  thus  tended  to  diminish  the  rate  of  mortality  in  the  city ;  whilst  the  children  of 
Londoners  were  Icept  at  home  to  live  or  to  die,  as  the  case  might  be.  The  deaths 
that  were  registered  in  the  Paris  hospitals  were,  however,  more  than  those  wmch 
took  place  in  the  hospitals  of  London,  not  only  comparatively,  but  positively ;  and 
attention  was  called  to  the  fact  that,  out  of  the  total  number  of  births  in  the  year 
1862,  as  many  as  6626  out  of  52,812  took  place  in  the  public  hospitals  of  Park 
.  The  effect  of  the  greater  facilities  that  were  thus  given  to  the  indulgence  of  the 
passions,  by  the  assistance  that  was  offered  to  the  confinement  of  women  in  that 
city,  was  also  alluded  to  j  and  the  increased  mortality  that  was  created  was  made 
the  subject  of  some  remark. 

Mr.  Tite  thought  that  much  of  the  increased  mortality  that  he  showed  to  pre- 
vail in  Paris  over  London  was  to  be  attributed  to  the  overcrowding  that  was 
observable  in  the  former  city ;  to  the  bad  hygienic  conditions  of  the  houses,  as  rat 
as  regarded  their  ventilation,  the  removal  of  the  refuse,  and  the  water-supply;  and 
to  the  bad  laying-out  of  the  town  generally.  It  appeared  that  in  Paris  as  many  as 
85*17  persons  lived  under  the  same  roof,  whereas  m  London  the  average  number 
was  only  7*72 ;  and  everything  that  was  going  on  in  the  former  city  tended  to 
increase  the  proportion  of  the  inhabitants  to  the  house-room.  As  to  the  hygienic 
conditions  of  the  houses,  Mr.  Tite  observed  that  it  was  by  no  means  rare  to  find 
that  the  houses  in  the  best  quarters  of  Paris  were  erected  with  a  front  building 
towards  the  street  of  14  metres  high,  which  was  only  separated  from  a  back  build* 
ing  by  a  court-yard  of  6  metres  wide,  and  the  air  of  the  inhabitants  of  the  latter 
was  forced  to  be  renewed  in  this  well.  The  habits  of  the  best  classes  were,  more- 
over, such  as  to  render  this  inconvenience  from  the  want  of  ventilation  more 
injurious:  and  "the  villainous  smells"  that  could  be  distinctly  perceived  in  all 
parts  of  the  city  were  attributed  to  the  deficient  notions  that  prevailed  in  this  respect, 
and  to  the  deficient  manner  in  which  the  service  of  the  town  was  performed  in 
respect  to  the  removal  of  the  house-refuse.  The  streets  of.  Paris  were  also  very 
badly  planned :  and  though  much  had  been  done  to  improve  the  state  of  things  thus 
pointed  out  oi  late,  yet  much  remained  to  be  done  before  Paris  could  compare 
with  London  in  this  respect  The  streets  in  the  former  city  were  crooked,  narrow, 
and  confined,  and.  the  circulation  of  air  in  them  was  very  much  impeded.  Mr. 
Tite  thought  that,  in  fact,  the  number  of  people  that  crowded  together  under  the 
same  roof,  and  the  bad  state  of  the  houses  themselves,  were  the  main  causes  of  the 
increased  rate  of  mortality  observable  in  Paris. 

The  state  of  the  sewerage  and  the  water-supply  of  Paris  were  also  said  to  be 
very  deficient.  Thus,  it  was  calculated  that  there  were  above  700  kilometres  of 
streets  in  Paris,  but  there  was.  not  half  that  length  of  streets  sewered  j  and  in 
Paris  the  sewers  had  very  different  functions  to  perform  than  they  had  in  London. 
as  they  were  designed  to  carry  off  from  the  former  city  only  the  rain-water  and 
some  portion  of  the  liquid  sewage,  whereas,  in  the  latter,  they^  conveyed  away 
from  the  householder  all  the  house-refuse  and  the  rain-water  mdiscriminately. 
There  had  been  executed  a  well-devised  scheme  for  discharging  the  sewage  on  the 
northern  side  of  the  Seine,  which  conducted  the  waters  to  the  neighbourhood  of 
Asnieres;  but  this  did  not  deal  with  the  sewerage  of  the  islands,  nor  did  it  relieve 
the  river  from  the  impurities  that  it  received  from  the  sewerage  of  the  south  side, 
which,  in  fact,  was  poured  into  the  Seine  just  above  the  intake  of  the  water- works 
of  Chaillot.  The  error  that  the  French  engineers  had  committed  in  designing 
their  system  of*  sewers  was  in  limiting  them  to  the  functions  of  drains,  instead  of 
making  them  serve  both  as  drains  and  sewers.  •  As  to  the  water-worts  in  Paris, 
their  insufficiency- was  proved  by  the  fact  that  there  were  only  about  25,000  sub- 
scribers out  of  50,000  householders  j  and  by  the  met  that  the  water  was,  in  the 
majority  of  cases,  only  delivered  on  the  level  of  the  ground  floor.  The  peculiar 
tenure  of  the  French  nouses,  indeed,  opposed  the  introduction  of  the  water  to  the 
various  flats,  or  stories,  that  are  let  out  to  distinct  and  separate  families.  The  sup- 
ply of  water  in  Paris  was  at  present  undergoing  a  radical  change,  but  it  was  still 
very  much  behind  the  system  that  prevailed  in  London. 
„  mt,  with  all  the  causes  that  give  rise  to  the  increased  mortality  oi  Pari*  over 
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London,  it  ii  not  the  leas  certain  that  of  late  the  proportion  of  the  excees  had 
tended  to  decrease,  in  consequence  of  the  works  that  tad  been  executed  for  the 
better  organization  of  the  sewerage,  the  water-supply,  the  street-ventilation,  and 
the  reform  of  the  house-system  under  the  orders  of  the  Emperor.  The  inquiry  into 
the  rates  of  mortality  has,  however,  thus  far  led  to  ascertaining  the  fact  that  the 
mortality  of  London  is  less  that  that  of  Paris  by  nearly  4  in  1000,  if  the  average 
be  taken  over  a  period  of  ten  years ;  it  is  less  by  nearly  13  in  10,000,  if  attention 
is  solely  confined,  to  the  rate  of  mortality  which  prevailed  in  the  year  1862. 

After  stating  that  he  had  followed,  in  the  statistics  given  in  the  paper  thus  read, 
the  "  Statistique  Generate  de  la  France"  and  the  "  Annuaire  du  Bureau  des  Lon- 

S'tudes  "  for  ail  that  had  reference  to  the  mortality  of  Paris,  and  the  returns  of  the 
egistrar-Qeneral  for  that  of  London,  Mr.  Tite  concluded  bv  adopting  the  state- 
ment that  had  been  made  upon  the  subject  by  M.  Legoyt.  'That  gentleman,  Mr. 
Tite  said,  stated  that,  "firstly;  Paris  had  more  marriages,  and  of  legitimate  chil- 
dren less  than  London ;  secondly,  that  in  spite  of  this  lesser  fecundity,  and  the 
well-known  fact  that  a  great  number  of  the  children  born  in  Paris  cued  in  the 
country,  Paris  had  a  rate  of  mortality  that  was  much  greater  than  that  of  Lon- 
don ;  thirdly,  that  there  was  a  greater  proportion  of  male  deaths  in  London  than 
in  Paris ;  fourthly,  that  the  proportion  of  births  to  deaths  was  greater  in  London 
than  Paris.11  It  must  have  cost  the  national  vanity  of  M.  Legoyt  a  great  deal  to 
make  these  admissions,  and  they  may  very  fairly  be  taken  as  representing  the  facts 
of  the  case. 


On  the  Land-Transfer  of  Australia  as  applicable  to  Ireland. 
By  Colonel  Tobbbns. 
The  author,  after  some  preliminary  remarks,  proceeded  as  follows : — "We  will 
now  consider  the  different  methods  prescribed  for  conducting  the  future  transfers 
and  other  dealings  with  land,  through  the  instrumentality  of  ( Registration  of 
Tide*  j  without  again  accumulating  the  complexities  and  doubts  of  retrospective 
title  from  which  they  have  been  cleared  by  the  procedure  just  described  under  the 
Australian  method,  which  is  that  adopted  in  the  Bill  of  the  Irish  Association,  the 
Record  Book  is  the  pivot  upon  which  the  whole  mechanism  turns.  It  is  compiled 
by  binding  together  the  duplicates  of  all  conveyances  and  declarations  of  titles 
issued  by  the  Estates  Court  representing  the  freehold,  each  of  which  constitutes  a 
distinct  folium,  consisting  of  two  or  more  pages  set  apart  for  recording  together  the 
memorials  of  all  future  dealings,  whether  witn  the  freehold  or  any  lesser  estate  or  in* 
terest  in  the  land  represented  by  the  conveyance  or  declaration  of  title,  until  a  change 
of  ownership  of  the  freehold  is  registered.^  When  this  occurs,  the  existing  declaration 
of  title  or  conveyance  is  cancelled,  the  exising  folium  of  the  record  closed,  a  fresh  de* 
claration  of  title  issued  to  the  new  proprietor,  and  a  new  folium  opened  in  the  Record 
Book,  upon  which  are  carried  forward  the  memorials  of  all  lesser  estates  and 
charges  affecting  the  land,  and  continuing  current  at  the  time  of  recording  the 
ownership  of  the  freehold.  Printed  forms  of  contract,  with  full  instructions  for 
the  guidance  of  parties  dealing,  are  to  be  supplied  at  the  lands'-titlee  office  and 
law-stationers'  shops.  These  instruments  must  be  filled  in  duplicate.  All  cove- 
nants essential  to  tne  existence,  use,  and  enjoyment  of  estates  and  interests  which 
are  the  subject  of  the  contract  are  declared  to  be  implied  in  these  instruments  i 
and,  when  recorded,  they  are  endorsed  with  the  folium  of  the  record  constituted 
by  the  declaration  of  title  of  the  land,  where  the  memorials  of  them  will  be  found 
entered  in  the  order  in  which  they  are  recorded.  They  are  then  numbered  in  con- 
secutive series :  one  original  of  each  is  handed  to  the  party  whose  title  is  evinced 
thereby,  the  other  is  filed  in  the  lands'-titles  office.  Under  this  method  accumula- 
tion of  instruments  with  voluminous  indexes,  the  fetal  objection  to  other  systems, 
is  avoided.  The  retrospective  character  of  title  is  effectually  got  rid  o£  as  each 
separate  estate  of  interest  in  each  parcel  of  land  is  represented,  so  long  as  it  exists, 
by  one  instrument  only;  and,  as  each  instrument  necessarily  discloses  the  nature 
of  the  property  held  by  the  proprietor,  with  all  that  a  party  dealing  can  require  to 
know,  search  is  unnecessary,  except  to  ascertain  the  non-existence  of  caveats — 
and  even  that  is  accomplished  without  reference  to  any  index,  as  each  Instrument 
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indicates  the  folium  where  the  history  of  the  title  is  recorded.  Transfers,  leases, 
mortgages,  and  other  charges,  as  provisions  for  families,  as  also  entails  and  settle- 
ments, are  conducted  with  security,  facility,  and  economy,  without  curtailment  of 
the  freedom  which  landed  proprietors  enjoy  in  the  disposition  of  their  estates 
under  the  present  system.  The  only  difference  is  that  we  pursue  a  direct  straight- 
forward  procedure  to  the  accomplishment  of  what  is  required  instead  of  a  cir- 
cuitous, intricate,  and  artificial  procedure." 

Statistics  of  Crime  in  Australia.  By  W.  Wbstqabth  (of  Australia). 
Crime  in  Australia,  as  compared  with  England,  is  much  greater,  owing  to  the 
effects  of  transportation  upon  the  colony.  Thefevourable  condition,  however,  of  South 
Australia,  New  Zealand,  and  particularly  Queen's  Town,  leads  them  to  hope  that  the 
entire  group  would,  but  for  that  cause,  nave  compared  favourably  with  the  mother 
country.  In  Victoria  the  cost  of  police  and  prisoners  for  1860  amounted  to  15c 
per  head  of  the  population,  that  tor  England  and  Wales  being  only  2s.  l{d.  In 
New  South  Wales  the  yearly  average  of  the  five  years  1858-62  gives  1  criminal 
in  433 ;  and,  in  Victoria,  for  1859-61,  the  still  worse  result  of  1  in  375.  The 
colonies  present  considerable  diversities  with  regard  to  crime,  which  are  to  be 
attributed  chiefly  to  the  transportation  system.  There  was  no  feature  of  these 
colonies  more  satisfactory  than  their  progressive  social  improvement,  as  instanced 
by  the  yearly  diminution  of  crime  there. 

Registration  of  Births  and  Deaths  in  Ireland.  By  J.  Wilson. 
In  accordance  with  the  provisions  of  the  Act  of  last  year,  the  163  poor-law 
unions  and  718  dispensary  districts  have  been  adopted  as  areas  for  the  registration 
of  births  and  deaths.  During.the  first  auarter  there  were  registered  30,330  births, 
affording  an  annual  ratio  of  I  in  48  of  tne  inhabitants ;  the  number  of  deaths  was 
28,540,  being  equal  to  an  annual  mortality  of  1  in  51  of  the  population.  The 
annual  birth-rate  varied  in  the  provinces  as  follows : — In  Leinster  it  was  1  in  40 ; 
in  Munster,  1  in  41 ;  in  Ulster,  I  in  52 ;  and  in  Connaught,  1  in  54  The  death- 
rate  was,  in  Leinster,  1  in  46 ;  in  Munster,  1  in  51 ;  in  Ulster,  1  in  50 ;  and  in 
Connaught,  1  in  65.  The  return  shows  that,  during  the  three  months  ended  30th 
June  last,  the  births  registered  amounted  to  38,701,  affording  an  annual  ratio  of  1 
in  37,  which  was  an  increase  of  8371  on  the  number  of  the  previous  auarter ;  the 
deaths  amounted  to  24,448,  being  equal  to  an  annual  ratio  of  1  in  59,  and  was  a 
decrease  of  4002  when  compared  with  the  previous  quarter.  The  annual  birth- 
rate during  that  quarter  varied  in  the  provinces  thus : — In  Leinster  it  was  1  in 
38 ;  in  Munster,  1  in  34 ;  in  Ulster,  1  in  38 ;  and  in  Connaught,  1  in  41.  The 
death-rate  was  as  follows : — In  Leinster,  1  in  55  j  in  Munster,  1  in  60 ;  in  Ulster, 
1  in  57  j  and  in  Connaught,  1  in  77. 

Sanitary  Statistics  of  Cheltenham.    By  Dr.  Edward  Wilson,  M.A. 

After  a  description  of  the  geology,  mineral  springs,  and  climate  of  Cheltenham, 
the  author  stated  that  in  1852  the  Local  Improvement  act  was  passed,  empowering 
the  Commissioners  to  purchase  then  existing  sewers,  and  to  extend  the  system 
wherever  needed,  requiring'  moreover  that  tanks  should  be  constructed  communi- 
cating with  mains  into  which  the  whole  of  the  sewerage  of  the  town  was  to  be 
conducted. 

Under  these  powers  the  rights  of  the  Sewer's  Company  passed  into  the  hands 
of  the  Commissioners  in  1857,  and  large  additions  have  been  made  to  the  sewers 
in  the  denser  parts  of  the  town ;  but  the  greater  portion  of  the  three  large  estates 
of  Bays  Hill,  Lansdowne,  and  Pittville,  occupied  by  the  better  classes  of  nouses,  is 
still  practically  beyond  tbe  supervision  of  the  local  authorities,  being  dependent  on 
private  sources  for  sewerage :  and  though  the  sewers  on  these  estates  are  assumed 
by  the  Commissioners  to  be  adequate  to  the  requirements  of  the  people,  it  is  obvious 
that  where  there  is  no  power  of  inspection  except  on  presentment  of  nuisance  there 
can  be  no  adequate  official  knowledge.  Whilst  therefore,  all  credit  is  due  to  the 
Commissioners  for  what  has  been  done,  it  would  be  unwise  to  ignore  the  conclusion 
that  the  present  system  of  divided  responsibility  affords  no  adequate  guarantee  for 
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the  efficient  drainage  of  the  whole  town,  and  that  an  act  of  Parliament  rendering 
the  purchase  of  private  sewers  not  only  permissive  but  compulsory  on  the  Com- 
missioners would  remove  an  existing  anomaly,  and  be  to  the  eventual  benefit  of  the 
town  at  large.  In  the  tanks  to  which  the  sewerage  is  now  conducted  the  solids 
are  separated  and  mixed  with  town  ashes  to  form  manure,  while  the  liquid  portions 
are  passed,  after  very  partial  deodorization,  into  the  streams,  which  are  rendered 
excessively  foul  by  the  subsequent  decomposition  of  the  filth. 

The  streams  within  the  town  are  thus  kept  comparatively  pure,  but  the  mills 
on  the  Chelt  render  its  streams  intermittent,  and  interfere  with  the  scour  in  its 
channel. 

The  water  supply  is  derived  in  part  from  the  sandbed  on  which  the  town  is  built, 
in  part  from  the  rainfall  of  the  hills.  That  from  the  sandbed  is  usually  preferred 
for  drinking  purposes,  but  it  is  extremely  hard,  containing  36  to  80  grs.  per  gallon. 
That  from  the  hills  contains  11  to  12  grs.  per  gallon. 

The  first  act  for  bringing  hill  water  to  the  town  was  obtained  by  the  water 
company  in  1824.  In  1849  the  amount  supplied  was  72J  gals,  per  house  daily ; 
at  the  present  time  all  information  is  denied  Dy  the  company,  but  it  is  hoped  that 
their  energetic  measures,  combined  with  the  anxiety  of  tne  Town's  Commissioners 
on  the  subject,  may  result  in  an  additional  supply  of  wholesome  water,  sufficient 
not  only  for  household  purposes,  but  for  public  washhouses  and  baths,  which  are 
justly  considered  at  the  present  day  as  among  the  most  essential  of  sanitary  re- 
quirements. 

The  population  of  Cheltenham  in  1861  was  36,693 — males  being  to  females  as 
100  to  138— the  proportion  for  England  and  Wales  being  100  to  106.  The  growth 
of  the  town  is  still  double  the  natural  increase  due  to  excess  of  births  over  deaths  j 
and  greater  than  that  of  the  inland  watering  places  generally,  in  the  ratio  of  13*24 
to  7*28  per  cent.  The  social  conditions  of  Cheltenham  are  jpeculiar,  and  affect  in 
a  remarkable  manner  the  census  returns  for  certain  periods  of  life.  The  tables 
produced  showed  the  large  accession  to  the  population  during  the  school  period, 
between  the  ages  of  10  and  20 ;  whilst  the  absence  of  any  large  manufacturing  or 
commercial  industries  in  the  town,  and  the  consequent  departure  of  the  boys  on 
leaving  school,  will  account  in  part  for  the  enormous  preponderance  of  females 
(190  to  100  males)  between  the  ages  of  20  or  30 :  other  causes  doubtless  contribute 
to  this  result,  but  that  they  are  acting  chiefly  among  the  higher  classes  is  evident 
from  the  fact  that  in  St  Feter's  ecclesiastical  district,  which  is  occupied  by  the 
very  poor,  the  males  in  1861  were  actually  in  excess  of  the  females.  During  the 
later  periods  of  life  numbers  flock  to  the  town  in  search  of  health  and  the  social 
advantages  for  which  it  has  acquired  a  reputation ;  and  it  is  no  easy  task  to  balance 
accurately  the  effects  of  these  two  sources  of  addition  to  the  population  from  with- 
out—one tending  materially  to  decrease,  the  other  to  augment  the  liability  to 
disease  and  death.  The  proximity  of  great  wealth  to  great  poverty  is  nowhere  so 
marked  as  in  a  watering  place,  and  Cheltenham  is  no  exception  to  the  rule.  The 
absence  of  any  large  manufacturing  industry,  and  the  dependence  of  the  poorer 
classes  on  the  capricious  expenditure  of  their  richer  neighbours,  cannot  fail  to  cause 
fluctuations  in  the  labour  market  most  injurious  to  the  independence  and  self- 
reliance  of  the  working  classes.  In  Cheltenham  this  is  strongly  felt,  and  the  large 
extent  of  pauperism  existing  may  in  part  be  due  to  this  cause.  The  great  wealth 
and  peculiar  nature  of  the  occupations  in  Cheltenham  is  seen  from  the  fact,  that 
whilst  the  houses 

per  cent.  per  cent, 

under   £5  in  England  and  Wales  18,  in  Cheltenham,  3 

Above  £5  and     „     £10  „  „     34 

„    £10  „     £50  „  „     44 

;,    £60  „    £100  „  „       3 

„  £100  and  upwards  „  „       1 

Average  rental  England  and  Wales  • 

„  Cheltenham  .    .    .    £25  7*. 

As  compared  with  Clifton,  the  numbers  of  the  following  classes,  in  every  10,000 
living,  were  in  1861 
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Cheltenham.      Clifton. 

Domestic  servants  (male)   .    ♦    .    83    .    .    .    27 

„  „       (female)  ...  416    ...  841 

Coachmen  or  grooms  (domestic)  .     19    ...    14 

Milliners  and  dressmakers  .    .    .  210    .    .    .  163 

Tailors 60    ...    80 

Hairdressers 8    .    .    .      8 

Druggists 12    .    .    .      7 

Engaged  about  horses  .  .  .  .  100  ...  54 
Masons,  cabinet  makers,  &c  .  .  315  .  .  .  242 
On  turning  from  these  evidences  of  wealth  and  luxury,  it  seems  strange  to  find  the 
amount  per  head  spent  on  the  poor  of  the  Cheltenham  Union  increasing,  and  per- 
sistently in  excess  of  the  average  for  the  kingdom  at  large.  One  reason  has  been 
already  suggested ;  others  might  probably  be  found  in  the  enormous  charities  of 
the  place  and  the  lapse  of  the  Mendicity  Society,  which  formed  one  of  the  most 
effectual  checks  on  mendicancy  and  imposture.  The  mean  number  of  paupers  per 
cent,  for  the  year  ending  Lady  Day  was : — 

1856.  1859.  1802.  1863.  1884 

Cheltenham    ....    55  6-6  5-9  62  68 

England  and  Wales.    .    4*8  4-4  4-5 

and  the  expenditure  for  the  last  four  years  has  shown  a  steady  increase;  thus  in 
the  year  ending  Lady  Day : — 

1859.  1860.  1861.  1862.  1863.  1864 

«.    d.  «.    d.  «.   d.  8.    d.  s.    d.  s.    d. 

Cheltenham    ..60  6    2f  6    4J  6    8J  6    11J  7    OJ 

England     .    .    .    5    8J  6    6  59  60 

The  increase  in  pauperism  bears  no  proportion  to  the  increase  of  the  population, 
and  it  is  probably,  to  a  great  extent,  independent  of  this  cause.  The  various  mete- 
cal  charities,  including  the  General  Hospital  and  Dispensary,  the  Coburg  Institution, 
the  Ophthalmic  Infirmary,  and  Union  Workhouse,  were  treated  of  at  some  length, 
and  tne  need  of  some  special  provision  in  connexion  with  the  Hospital  for  the 
treatment  of  infectious  cases  was  strongly  urged.  These  cases  are  now  treated  from 
the  out-patient  department  at  their  own  miserable  homes,  devoid  most  frequently 
of  the  commonest  necessaries  of  life,  and  likely  to  become  fori  for  the  spread  of 
disease  and  death.  The  various  church  charities  were  also  passed  in  review,  so 
far  as  information  concerning  them  could  be  obtained ;  and  amongst  these  a  school 
for  instruction  in  household  duties,  instituted  by  the  Rector,  was  regarded  as  the 
germ  of  a  better  and  more  organized  system  for  the  relief  of  the  edcJk  poor  in  the 
town.  By  the  two-fold  workings  of  this  institution  the  girls  are,  on  the  one  hand, 
educated  m  household  duties  and  trained  to  thrift  and  tidiness;  whilst,  on  the 
other,  the  produce  of  the  kitchen,  which  represents  the  alms  of  the  congregation,  is 
distributed  to  the  sick  and  aged  poor  through  district  visitors  appointed  for  the 
purpose.  Means  were  suggested  for  extending  the  system  to  other  church  districts, 
and  so  organizing  the  whole  as  to  direct  the  streams  of  charity  more  exclusively  to 
the  sick  and  disabled,  and  it  was  expected  that  the  period  of  convalescence  might 
thus  be  materially  shortened  to  working  men,  and  the  continual  drain  upon  the 
ratepayers,  from  this  source  at  least,  be  perceptibly  diminished.  Several  tables 
were  drawn  up  to  show  the  prevalent  diseases  and  most  frequent  causes  of  death 
in  the  district ;  a  few  extracts  only  can  be  given.  It  must  first  be  premised,  how- 
ever, that  Cheltenham,  in  the  Registrar  General's  Returns,  and  tne  Cheltenham 
of  ordinary  conversation  are  two  entirely  different  quantities.  The  former  being 
the  town  or  borough,  with  a  population  of  39,693,  in  1861,  on  an  area  of  8,740 
acres,  plus  the  twelve  surrounding  parishes  of  Swindon,  Prestbury,  Charlton 
Kings,  Leckhampton,  Cubberly,  Cowley,  Whitcombe,  Baogworth,  Shurdington, 
Up  Hatherly,  ana  Staverten,. containing  together  in  1861  a  population  of  10,099, 
on  an  area  of  21,136  acres.  The  returns  therefore  obtained  from  the  whole  district 
cannot  be  held  to  represent  the  state  of  one  portion  to  the  exclusion  of  the  rest 
without  the  corrections  afforded  by  an  appeal  to  local  records.     It  is  strange,  then, 
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that  difficulties  and  serious  expense  should  be  made  to  attend  any  such  inquiry, 
and  that  in  the  absence  of  any  reliable  information  on  the  part  of  the  Registrar- 
General,  and  on  the  part  of  the  local  authorities  in  our  large  towns,  as  to  the  sani- 
tary condition  of  those  towns,  no  effort  should  be  made  to  facilitate  the  examination 
of  the  documents  which  can  alone,  under  the  present  system,  give  the  most  essen- 
tial information.  The  death-rate  in  the  parish  of  Cheltenham  varies  in  a  most 
remarkable  manner,  from  as  high  as  22*2  to  the  low  figure  of  15*6;  the  average  for 
ten  vears  being  19*29,  which,  if  the  deaths  in  the  General  Hospital  and  Union 
Workhouse  be  excluded,  pives  a  result  very  slightly  in  excess  of  the  standard  nor- 
thern districts  as  determined  by  Dr.  Greenhow.  In  1840-41-42  the  death-rate 
for  the  district  was  28  in  the  1000,  a  figure  which  has  not  been  reached  since  the 
improved  drainage  has  been  earned  out  in  the  town.  Cheltenham  has  always 
enjoyed  a  remarkable  immunity  from  zymotic  disease.  Deaths  from  small-pox, 
scarlatina,  measles,  typhus,  diarrhoea,  dysentery,  and  cholera  are  much  below  the 
average  for  the  kingdom,  and  these  are  the  diseases  which  are  now  usually  held  as 
tests  of  the  sanitary  condition  of  a  town.  There  are  still  deaths  from  small-pox, 
however,  in  sufficient  numbers  to  make  it  a  formidable  foe,  and  to  convict  a  people 
of  culpable  neglect.  For  though  the  deaths  from  this  disease  during  the  ten  years 
1860-1861  were  in  Cheltenham  district  only  92  in  10,000  living  under  five  years  of 
age.  whilst  in  England  and  Wales  there  were  103,  it  must  not  be  forgotten  that 
in  44  registration  districts  there  were  no  deaths  from  this  cause  under  five  years, 
and  that  in  279  districts  the  deaths  were  under  50.  -Of  the  deaths  from  all  causes 
in  the  Cheltenham  district,  no  less  than  one-fifth  occur  in  children  under  one  year 
of  age,  and  nearly  one-third  in  children  who  have  just  completed  their  fifth  year. 
This  mortality  would  seem  to  be  due,  in  part,  to  ignorance  and  neglect  on  the  part 
of  the  mothers ;  but  that  it  also  depends  on  inherited  weakness,  poverty,  and  mal- 
nutrition appears  plain  from  the  excessive  number  of  deaths  at  early  ages  due  to 
tabes  mesenterica  and  brain-disease,  including  hydrocephalus.  In  diseases  of  the 
respiratory  organs,  including  phthisis,  the  Cheltenham  district  shows  a  favourable 
comparison  with  the  averages  for  the  whole  kingdom — for  Gloucester  and  for 
Clifton — a  result  which  could  scarcely  be  expected  when  the  number  of  invalids 
frequenting  the  town  is  taken  into  consideration.  Rheumatism  is  prevalent  in  the 
district,  especially  in  villages  round  the  town  lying  on  the  undrained  clay,  and  its 
effects  are  visible  in  the  excessive  number  of  deaths  from  diseases  of  the  heart  and 
dropsy.  Diseases  of  the  brain,  including  hydrocephalus,  are  also  prevalent  between 
the  ages  of  85  and  55 — a  curious  circumstance,  and  not  admitting  of  ready  expla- 
nation in  the  general  absence  of  occupations  calculated  to  lay  special  stress  on  the 
nervous  centres.  The  condition  of  the  town  then  is,  on  the  whole,  satisfactory,  and 
on  a  consideration  of  its  physical  and  social  advantages,  there  is  no  primd  facie 
reason  why  it  should  have  a  death-rate  higher  than  the  healthiest  town  in  the 
kingdom.  The  improvements  already  accomplished  should  be  but  an  earnest  of 
the  efforts  to  follow.  There  can  be  no  stagnation — to  stand  still  is  to  go  back- 
wards. No  effort  should  be  spared  as  long  as  there  is  a  single  preventable  death 
in  the  community.  We  might  then  venture  to  dream  of  the  sanitary  Utopia  of 
the  Registrar-General,  and  to  expect  a  that  the  tide  of  health-seekers  may  again 
be  turned  to  our  shores,  and  our  justly  celebrated  watering  places  may  hold  out 
sanitary  inducements  such  as  shall  attract  even  the  foreigner  to  our  shores." 


MBCHANICAL  SCIENCE. 


AddreM  by  John  Hawkshaw,  F.R.S.,  F.GJ8.,  President  of  the  Section. 

The  President  opened  the  proceedings  of  the  Section  by  reading  a  brief  Address, 
as  follows : — In  rude  ages  men  were  willing  to  depend  on  brute  force,  or  to  eke  out 
that  force  by  implements  of  the  simplest  land.  As  they  advanced  in  knowledge 
and  civilization  they  sought  for  other  and  more  complex  contrivances,  which 
were  better  calculated  to  add  to  their  powers.  Thus  originated  mechanics;  and 
mechanical  contrivances  therefore  multiply  with  the  increase  of  the  intelligence  of 
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mankind*  Consequently  at  no  former  period  of  the  world's  history  have  the  sub- 
jects to  which  this  Section  is  devoted  assumed  such  magnitude  and  importance  ss 
they  now  do.  And  those  who  devote  themselves  to  these  subjects  may  rest  assured 
that  they  labour  in  a  field  which  is  practically  without  limits,  and  in  a  soil  that 
can  suffer  neither  from  exhaustion  nor  over-cultivation.  They  who  have  lived 
through  the  last  thirty  years  have  witnessed  triumphs  of  ingenuity  far  surpaashw 
those  of  the  past,  but  which,  in  like  manner,  may  be  surpassed  by  the  future.  I 
am  proud  to  belong  to  this  Section,  and  deem  it  an  honour  to  be  called  upon  to 
preside  over  its  sittings  on  this  occasion.  The  papers  read  here  treat  of  subjects 
which,  from  their  nature,  cannot  be  amongst  the  most  popular,  but  they  are  second 
to  none  in  utility.  One  of  the  objects  of  the  British  Association  is  to  encourage 
and  stimulate  scientific  pursuits  j  and  stimulus  is  sometimes  wanted  even  to  the 
working  qualities  of  Englishmen.  We  must  take  care  not  to  fall  behind  other 
countries.  We  cannot  forget  that  for  some  years  we  have  had  to  go  to  Prussia  fix 
the  steel  tiers  of  our  locomotive  engines,  and  that  lately  we  have  had  occasion  to 
seek  locomotive  boiler-plates  in  France.  It  is  plain  we  cannot  rest  in  our  wonted 
superiority,  and  slacken  and  grow  idle.  Even  in  Russia  it  is  now  proposed  to  put 
up  works  for  the  manufacture  of  steel  with  machinery,  which  is  intended  to  surpass 
our  own.  We  shall  not,  however,  unless  we  become  supine^  suffer  from  the 
advancement  and  improvement  of  other  countries,  and  the  British  Association  is 
large  enough  in  its  sympathies  to  take  pleasure  in  the  advancement  of  science  and 
art  in  every  part  of  the  globe,  

On  the  Power  required  to  overcome  the  Vis  Inertia  of  Railway  Trains,  with 
a  Description  of  a  Machine  to  propel  Trains  between  Stations  at  frequent 
Intervals  without  Locomotives.  By  Peteb  W.  Bablow,  C.R,  F.RJS.,  F.  OJS. 
The  attention  of  the  author  was  first  directed  to  this  subject  on  the  opening  of 
the  North  Kent  Railway,  in  1850,  when  the  locomotive  engineer  reported  that  a 
much  larger  consumption  of  coke  ensued  than  on  the  mainline  of  the  South-eastern 
Railway  with  similar  trains.  Upon  investigation  of  the  cause  of  this  difference, 
by  experiments  on  the  atmospheric  railway  and  on  locomotive  trains,  it  became 
apparent  that  the  increase  arose  from  the  power  required  to  overcome  the  vis  tnertim 
or  trains,  more  frequently  occurring  from  the  greater  number  of  stations.  The 
remedy  then  applied  by  nis  advice  was  locomotives  of  more  tractive  power,  thus, 
however,  adding  to  the  weight  of  the  engine  and  to  destruction  of  the  permanent 
way.  The  tractive  power  nas  been  gradually  increased  with  increased  traffic  to 
such  an  extent  that  in  some  instances  the  author  recently  observed  that  a  speed  of 
twenty  miles  is  now  frequently  reached  before  the  last  carriage  leaves  the  platform — 
a  speed  which  would  carry  the  train  above  half  a  mile  by  its  own  momentum  or 
vis  viva ;  and  it  then  occurred  to  him  that  if  by  a  local  tractive  power,  applied 
during  the  length  of  the  platform,  a  velocity  of  thirty- four  or  thirty-five  miles 
could  he  given,  railways  having  frequent  stations  could  be  worked  by  stationary 
power,  at  a  small  comparative  cost,  and  the  evils  of  locomotives  (particularly  in 
underground  railways)  could  be  avoided.  The  author  explained,  by  experiments, 
that  the  economy  of  stationary  power  arose  not  only  from  its  usual  economy  over 
locomotives,  but  that,  by  the  law  of  accelerating  forces,  a  train  that  would  be  pro- 
pelled at  a  given  velocity  for  a  given  distance  would  be  propelled  at  a  much  greater 
velocity  by  four  times  the  power  applied  one-fourth  of  the  distance.  The  pro- 
pelling power  suggested  to  be  employed  is  that  on  Mr.  Armstrong's  hydraulic 
principle ;  and  the  author  estimates  that  a  tractive  force  of  8  tons  (equal  to  that 
of  three  locomotives)  applied  for  900  feet  at  a  station  will  propel  a  train  of  00  tons 
for  one  mile  at  neater  velocity  than  if  one  locomotive  worked  the  whole  distance. 
It  was  also  explained  that  such  mode  of  applying  stationary  power  would  not 
interfere  with  the  use  of  locomotives  for  special  purposes :  and  that  although  such 
propellers  as  the  author  advocated  were  especially  adapted  to  lines  having  frequent 
trains,  yet  they  would  be  very  valuable  on  railways  generally,  particularly  at  sta- 
tions at  the  foot  of  inclines,  where  at  present  much  time  is  frequently  lost  in  getting 
heavy  trains  into  motion.  
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On  Improvements  in  the  Defence  of  Skips  of  War* 
By  Admiral  Sir  E.  Belcheb. 
^  The  author  proposes  to  construct  the  ship  on  the  customary  plan  of  close  iron 
ribs,  but  filling  up  the  interstices  between  the  iron  with  condensed  teak.  Con- 
structing a  vessel  with  36  inches'  depth  of  rib,  at  the  vulnerable  portions  to  which 
shot  can  reach,  which  will  probably  involve  12  vertical  feet  of  her  side,  say  8  feet 
below  water  and  4  feet  above,  we  should  then  have  a  vessel  of  stronger  framework 
than  any  now  built,  building,  or  contemplated.  In  lieu  of  teas  the  author 
suggested  paper  or  millboard  as  very  efficacious,  having  been  witness  at  Algiers, 
in  1810,  to  a  case  in  which  a  ream  of  foolscap  paper,  end  on,  resisted  a  68-pound 
shot  It  is  of  the  first  importance  to  provide  such  a  tonnage  as  shall,  in  the  case 
of  ships  of  the  '  Warrior '  class,  be  capable  of  floating  the  contemplated  armament, 
independent  of  the  forward  and  after  compartments.  The  first  object  will  be  the 
fortification  of  the  sides,  or  contour  of  the  oval  form  of  battery  up  to  the  lines  of 
rolling,  by  such  a  disposition  of  iron  framing  as  may  effectually  withstand  the 
heaviest  missile  discharged  from  the  heaviest  gun  afloat  with  impunity. 

On  the  New  Elevator  Gun.    By  Edwakd  Chablesworth. 


On  Steam  Boilers.  By  Zkrah  Colbxthic. 
The  paper  pointed  out  the  causes  of  failure  and  bursting,  and  showed  the  value 
of  cast  iron  as  a  material  for  the  purpose,  and  that  small  cast-iron  spheres  do  not 
retain  the  solid  matter  deposited  from  the  water.  Small  water-tubes  and  small 
water-spaces  in  ordinary  boilers  always  choke  with  deposit  when  the  feed-water 
contains  lime;  but  cast-iron  boiler  spheres,  although  they  may  be  temporarily 
coated  internally  with  scale,  are  found  to  part  with  this  whenever  they  are  emptied 
of  water.  This  fact  is  the  most  striking  discovery  that  has  been  made  in  boiler 
engineering.  It  removes  the  fatal  defect  of  small  subdivided  water-spaces,  which 
can  now  be  employed  with  the  certainty  of  their  remaining  constantly  clear  of 
deposit  Cast-iron  boilers  on  this  principle,  invented  by  Mr.  Harrison  of  Phila- 
delphia, are  now  working  in  several  of  the  midland  and  northern  counties.  Mr. 
Harrison  employs  any  required  number  of  cast-iron  hollow  spheres,  eight  inches  in 
external  diameter  and  three-eighths  of  an  inch  thick,  communicating  with  each 
other  through  open  necks  and  held  together  by  through  tie-bolts.  A  number  of 
these  spheres  are  arranged  in  the  form  of  a  rectangular  slab,  which  is  so  set  as  to 
secure  a  complete  circulation  of  the  water,  and  several  of  these  slabs,  set  side  by 
side  and  connected  together,  form  the  boiler;  about  two-thirds  of  the  whole  number 
of  spheres  being  filled  with  water,  while  the  remainder  serve  as  steam-room.  The 
bursting  strength  of  these  spheres  corresponds  to  a  pressure  of  upwards  of  1500  lbs. 
per  square  inch,  as  verified  by  repeated  experiment — between  six  and  seven  times 
greater  than  that  of  the  ordinary  Lancashire  boilers  of  large  size.  The  self-acting 
scaling  action,  which  has  been  found  to  be  the  same  in  all  cases  where  the  boiler 
has  been  worked,  has  been  explained  by  conjecture.  It  deserves  the  careful  in- 
vestigation of  the  chemist  and  mechanical  philosopher,  with  .whom  the  author  pre- 
fers to  leave  the  subject  _____ 

On  the  Torpedoes  used  by  the  Confederate  States  in  Ute  Destruction  of  some  of 
the  Federal  Ships  of  War,  and  the  Mode  of  attaching  them  to  the  Bams. 
By  Captain  Dorr,  Confederate  States9  Navy.  Communicated  by  Admiral 
Sir  E.  Bblghek. 

The  torpedo  consists  of  a  shell  filled  with  explosive  material,  whether  gunpowder 
or  gun-cotton,  and  is  carried  under  the  surface  of  the  water  at  the  end  of  a  bar 
attached  to  the  stem  of  the  ram  or  other  vessel,  projecting  some  ten  or  twelve  feet 
The  bar  has  a  slight  sliding  motion,  by  means  or  which  the  end  of  the  bar  within 
the  vessel,  as  soon  as  the  torpedo  strikes  the  enemy's  ship,  acts  on  a  simple  me- 
chanical arrangement,  bringing  the  wires  connected  with  the  torpedo  into  circuit 
with  a  galvanic  battery,  and  causing  the  explosion  of  the  shell.  Some  small 
wooden  steamers,  with  such  an  engine  of  war  attached,  attacked  the  Federal 
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frigates  'New  Ironsides '  and  'Minnesota/  and  so  much  damaged  them  by  the  ex- 

flosion  as  to  render  them  unfit  for  further  effective  service  till  docked  far  repairs, 
t  was  also  employed  in  like  manner  against  the  new  sloop-of-war  '  Honeatonk/ 
attached  to  the  Federal  blockading  squadron  off  Charleston,  whieh  ship  filled  and 
went  down  in  eight  minutes  after  the  explosion  of  the  torpedo  under  ner  counter. 
It  is  unhesitatingly  asserted  by  competent  judges  that  a  vessel  properly  oonstrueted 
for  the  use  and  application  of  the  torpedo  battery,  and  possessing  superiority  of 
speed,  would  prove  a  formidable  antagonist  against  a  number  of  frigates  armed  with 
tne  heaviest  metal ;  for  it  would,  by  advancing  end  on,  present  the  least  surface  to 
their  fire,  and  always  under  the  most  acute  angles.  An  especial  advantage  which 
it  possesses  is  that  it  may  be  worked  at  all  times — for  Instance,  in  a  rough  set, 
when  ordinary  guns  could  not  be  used — while  it  may  be  employed  with  certain 
success,  under  cover  of  darkness,  against  an  enemy's  fleet,  destroying,  disabling,  or 
driving  them  away  from  the  coast  altogether.  Great  economy,  aunplicrW,  and 
safety  are,  further,  among  the  valuable  and  important  qualities  claimed  far  this 
submarine  battery.  Neither  the  battery  itself  nor  the  men  working  it  are  in  the. 
least  exposed,  the  apparatus  being  situated  much  below  the  line  of  flntatinp. 
Admiral  Belcner  proceeded  to  point  out  the  superiority  of  such  an  engine  of  waft- 
fare  over  rams.  A  ram  with  a  velocity  of  ten  knots  overhauls  and  touches  the 
stern  of  the  vessel  she  chases  which  is  going  at  the  rate  of  nine  and  a  half  knots ; 
a  half-knot  velocity  would  not  injure  her  opponent,  although  it  might  impair  her 
steerage,  and  bring  her  broadside  to  operate  on  her,  in  all  probability  at  anoh  ekse 

auarters,  to  her  detriment  But  a  ram  fitted  with  the  means  of  projecting  a  simple 
lell  under  the  counter,  or  into  contact  with  the  screw,  would  inevitably  destroy, 
er  at  least  so  derange,  rudder  and  screw  that  her  great  work  of  executing  the  ram 
manoBuvre  at  right  angles  to  her  antagonist  would  no  longer  be  matter  of  doubt, 
and  surrender  would,  under  such  difficulty,  doubtless  result.  The  French  and 
ether  foreign  governments  have  approved  or  the  plans  of  Captain  Doty.  Our  own 
government  ordered  the  examination  of  them  by  a  scientific  committee,  and  it  has 
expressed  approbation  in  an  official  communication. 

On  Suggested  Improvements  in  Doors.  By  G.  Fawcts. 
Many  serious  accidents  happen  to  children  by  their  hands  and  feet  getting  into 
the  openings  at  the  backs  of  doors.  Other  persons  sometimes  are  hurt  by  the  shut- 
ting of  the  doors  of  railway-carriages.  It  is  now  proposed  to  remove  the  possibility 
of  this  kind  of  accident  by  a  different  plan  of  hanging  the  doors,  the  back  of  the 
door  being  made  semicircular  and  to  revolve  in  a  groove  of  the  same  curvature, 
presenting  no  opening  in  whatever  position  the  door  may  be. 

Improvements  in  Scaling-  and  other  Ladders.    By  George  Fawcus. 


On  Improvements  in  Screw  Propellers.     By  George  Bell  Galloway. 


On  Lifeboats  for  Ships  and  Steamers.    By  Geobgb  Bill  Galloway. 


On  Instruments  for  ike  Measurement  of  Gas.    By  Geobge  Glovbb. 


Description  of  a  Parallel  Gauge.     By  G.  HARTWAJfir, 

On  the  Practical  Progress  of  Naval  Architecture  in  Ocean  and  Biter  Steamers, 
with  Suggestions  for  Improvements  in  the  Steerage  of  the  Great  Eastern  and 
large  and  small  Ironclads,  Bams,  and  Gunboats,  similar  to  the  Assam 
Nautilus,  by  the  use  of  Balanced  Rudders  in  Bow  and  Stern.  By  Captain 
A.  Hbjtdersoit* 
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On  Ohavn-oable  and  Anchor  Testing.    By  B.  A.  Pbaooot,  C.K 

1.  To  Adjust  the  weights  of  the  hydrostatic  press,  the  author  recommends  an 
instrument  like  a  pair  of  pincers,  10  inches  long  from  the  pivot  to  the  ends  of  the 
long  legs,  and  1  inch  from  the  pivot  to  the  shorter  enda;  and,  grasping  the 
diameter  of  the  indicator  valve  with  the  shorter  ends,  its  amount  will  be  read  off, 
magnified  tenfold,  at  the  long  ends  with  a  scale  and  vernier,  and  there  need  be  no 
error  exceeding  tbW*?1  °f  an  mca-  Allowance  should  also  be  made  for  the  friction 
of  the  ram  in  the  cylinder.  Or,  otherwise,  provide  a  suitably  strong  coiled  steel 
spring  with  frame,  nearly  like  a  Salter's  letter-balance,  and  graduate  it  up  to 
o  tons  with  actual  tons  of  pig  iron,  then,  on  laying  it  on  the  platform  in  connexion 
with  the  press,  it  will  be  known  when  the  press  is  exerting  a  force  of  1, 2,  3,  &c. 
tons  respectively,  and  the  weights  can  be  adjusted  accordingly.  Great  weights  will 
be  multiples  of  small  ones. 

2.  Nine  different  sizes  of  stud-link  cables  were  tested  at  Woolwich,  and  15*9  tons 
per  sauare  inch  was  their  average  strength.  But  the  average  strength  of  ordi- 
nary English  iron  is  25  tons ;  so  there  is  a  loss  of  more  than  one-third  of  the 
strength  by  making  it  into  cables,  which  it  is  desirable  to  recover  if  possible.  And 
since  there  is  tension  on  the  exterior  half  and  compression  on  the  interior  half  of 
the  link,  he  proposes  to  heat  the  cables  to  cherry  red  before  testing,  which  would 
enable  the  particles  to  adjust  themselves  according  to  their  respective  tendencies 
and  take  off  the  strain.  And  perhaps  an  advantage  would  be  gained  by  cooling 
them  in  oiL  This  annealing  would  probably  make  iron,  of  the  same  size,  materials, 
and  make,  homogeneous ;  so  that  the  degree  of  permanent  elongation  with  the 
Admiralty  strain  could  be  taken  as  a  test  of  strength. 

8.  He  objects  to  the  hammer  test,  because  no  two  men  will  strike  blows  of  the 
same  force,  and  consequently  no  one  can  know  the  amount  of  that  force.  If  any 
blows  are  to  be  applied,  he  proposes  to  have  a  number  of  weights,  each  one  as  heavy 
as  a  fathom  of  a  different  size  of  cable,  and  to  let  the  proper  one  drop  upon  its  cable 
from  one  and  the  same  height. 

4.  He  proposes  to  break  one  or  more  samples  of  each  cable,  and  to  state  the 
breaking  force,  or  forces,  on  the  certificates. 

5.  An  anchor  is  condemned  when  the  testing  strain  causes  a  permanent  deflexion 
of  the  arm  of  |  inch  by  one  set  of  rules  and  J  inch  by  another  set,  without 
any  reference  to  the  length  of  the  arm.  He  proposes  instead  to  condemn  all 
anchors  of  which  the  permanent  deflexion  exceeds  a  certain  fixed  amount  per  foot 
in  length  of  the  arm. 

6.  Too  much  permanent  set  being  justly  considered  fatal  to  the  character  of 
a  wrought-iron  anchor,  too  much  permanent  set  ought  also  to  be  fatal  to  the 
character  of  a  wrought-iron  cable. 

On  the  Construction  of  Shot-proof  Targets.  By  T.  Symes  Pbidsaux. 
According  to  the  author's  views,  an  armour-protected  structure  should  consist 
of  two  essentially  distinct  parts,  a  yielding  face  and  a  supporting  back — the  first, 
a  series  of  detached  targets  so  fixed  as  to  be  capable  of  receding  a  certain  distance 
upon  the  impact  of  the  projectile;  the  second,  an  inner  self-supporting  structure, 
continuous  throughout,  and.  strong  enough  to  sustain  the  weight  and  strain  of  the 
detached  targets  suspended  from  it.  and  also  to  resist  their  pressure  or  support  their 
impact  when  receding  before  the  blow  of  a  projectile. 

On  some  of  the  Strains  of  Ships. 
By  Professor  W.  J.  Macqtjorn  lUronns,  C.E.,  LL.D.,  F.B.8. 
In  previous  scientific  investigations  respecting  the  strains  which  ships  have  to 
bear  it  has  been  usual  to  suppose  the  ship  balanced  on  a  point  of  rock,  or  supported 
at  the  ends  on  two  rocks.  Tne  strains  which  would  thus  be  produced  are  far  more 
severe  than  any  which  have  to  be  borne  by  a  ship  afloat.  The  author  computes 
the  most  severe  straining  actions  which  can  take  place  in  a  ship  afloat,  viz.  when 
she  is  supported  amidships  on  a  wave-crest  and  dry  at  the  ends ;  and  he  finds  that 
the  bending  action  cannot  exceed  that  due  to  the  weight  of  the  ship,  with  a  lever- 
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age  of  0*5  of  her  length,  and  that  the  racking  action  cannot  exceed  '16  of  her 
weight.  Applying  those  results  to  two  remarkably  good  examples  of  ships  of  2680 
tons  displacement,  one  of  iron  and  the  other  of  wood,  described  by  Mr.  John  Vernon 
in  a  paper  read  at  the  Institution  of  Mechanical  Engineers  in  1863,  he  finds  the  fol- 
lowing values  of  the  greatest  stress  of  different  kinds  exerted  on  the  materials  of 
the  ship : — 

In  the  iron  ship,  tension 3-92  tons  per  square  inch. 

„         „        thrust    2-35  „  „ 

„         „        racking  stress   1'44  „  „ 

It  fqllows  that,  in  the  iron  ship,  the  factor  of  safety  against  bending  is  between  five 
and  six,  agreeing  exactly  with  the  best  practice  of  engineers,  and  that  there  is  a 
great  surplus  of  strength  against  racking : — 

In  the  wooden  ship,  tension 0*371  tons  per  square  inch. 

„  „  thrust     . .    0-239  „  „ 

Here  the  factors  of  safety  are  between  ten  and  fifteen,  which  also  agrees  with  good 
practice  in  carpentry.  As  for  the  racking  action,  the  iron  diagonal  Draces  required 
by  Lloyd's  Rules  would  be  sufficient  to  bear  one-fifth  of  it  only,  leaving  the  rest 
to  be  borne  by  the  friction  and  adhesion  at  the  seams  of  the  planking. 

On  Units  of  Measure. 
By  W.  J.  Macquoen  Rakkutb,  C.K,  LL.D.,  F.RJS. 
Professor  Rankine,  one  of  the  Committee,  dissented  from  that  part  of  the  Report 
which  recommended  the  abandonment  of  the  British  units  of  measure,  and  read  a 
paper,  in  which  he  arrived  at  the  conclusion  that  while  the  advantages  of  decimal 
multiplication  and  division  as  applied  to  units  of  measure  are  incontestable,  the 
question  between  different  units,  such  as  the  metre  and  the  inch,  is  one  of  conve- 
nience, in  which  the  interests  of  science  and  of  trade  cannot  be  separated ;  and 
that  inasmuch  as  the  British  inch  and  multiples  of  the  inch  are  already  established 
by  law  and  custom  and  used  for  practical  purposes,  in  regions  inhabited  by  one- 
fourth  of  mankind,  their  use  ought  not  to  be  abandoned  in  scientific  writings. 

On  Submarine  Telegraphy.  By  Captain  Selwtw,  R.N. 
The  paper  commences  by  pointing  out  possible  or  probable  causes  of  the  failure 
and  loss  which  have  hitherto  been  lamentably  prominent  features  in  these  great 
enterprises.  The  author  considers  that  there  is  not  the  slightest  reason  to  doubt 
that  gutta-percha,  properly  laid  at  the  bottom  of  the  sea,  in  whatever  depth,  is  a 
perfect  and  reliable  insulator  of  electricity,  reasoning  from  the  fact  that  many  of 
the  shallow-water  cables  have  been  down  from  eight  to  twelve  years.  The  prior 
failures  are  ascribed  to  faulty  mechanical  construction  of  the  cable  and  faulty 
mechanical  arrangements  for  its  deposition  on  the  bed  of  the  ocean.  The  life  of 
the  cable,  that  which  must  not  be  injured  in  any  case,  is  the  copper  wire  that  con- 
veys the  electricity.  A  stretching  of  this,  even  to  the  extent  of  one  in  a  hundred 
([which,  be  it  recollected,  means  perhaps  one  mile  in  a  hundred),  cannot  for  an 
instant  be  admitted.  Yet  this  wire  is  placed  in  the  centre  of  a  comparatively  soft 
and  absolutely  weak  core,  and  surrounded  with  spirals  of  iron  or  steel  by  way  of 

S'ving  strength.  The  axiom  of  mechanics  which  is  here  transgressed  is  this : — 
i  any  structure  composed  of  spirals  in  combination  with  straight  lines,  any  strain 
must  first  be  borne  by  the  straight  lines.  It  was  stated  that  the  best  insulator  is 
the  compound  of  Mr.  John  Macintosh,  one-half  cheaper  than  either  gutta-percha 
or  india-rubber,  and  much  superior  to  either  gum,  both  in  goodness  of  insulation 
and  lowness  of  inductive  capacity.  With  regard  to  the  route  which  it  is  advisable  • 
to  pursue :  recent  discoveries  of  shoal  water,  80  furlongs  halfway,  lat  43°  30'  N.f 
long.  38°  50'  W.,  in  the  direct  great-circle  tract  between  this  country  and  the 
island  of  Bermuda  make  it  certain  that  means  may  be  found  of  dividing  any  future 
cable  into  comparatively  short  sections.  Captain  Selwyn  is  of  opinion  that  a 
species  of  vulcanized  rubber  coating  will  be  found  the  best  and  cheapest  protecting 
material.  Captain  Selwyn's  plan  tor  paying  out  the  cable  consists  in  the  employ- 
ment of  one  or  more  cylindrical  drums,  built  of  sheet  iron  or  wood,  as  strongly 
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put  together  as  these  materials  now  are  in  ships,  with  no  more  liability  to  leakage, 
but  with  the  remarkable  difference  that  here  you  have  a  ship  or  floating  structure 
which  is  hermetically  sealed  against  the  influx  of  water  from  any  other  cause.  On 
these  drums  or  floating  cylinders  the  whole  cable  to  be  laid  is  coiled ;  and.  owing 
to  the  great  capacity  or  cubical  contents  of  any  cylindrical  body,  as  much  cable 
can  be  well  and  safely  carried  in  this  way  for  £5000  as  would  cost,  if  in  a  ship, 
£302000,  or  six  times  as  much,  without  the  safety.  The  cable  which  is  now"  to  be 
carried  by  the  Great  Eastern  could  be  well  carried  on  two  cylinders  costing  less 
than  £8(500  each.  

On  a  Machine  for  Testing  Girders.  By  J.  L.  Stotheet  and  Robert  Pitt. 
The  machine  (which  was  exhibited  in  action  to  the  Members  of  the  Section)  con- 
sists of  a  compound  steelyard  lever  of  the  first  order,  from  the  extremity  of  which 
is  suspended  a  pan  to  contain  weights,  the  lesser  lever  being  furnished  with  a 
graduated  index  and  a  sliding  weight,  as  in  a  weighing  machine ;  the  beam  under 
proof  represents  the  fulcrum,  and  the  resistance  is  obtained  by  pivoting  the  short 
end  of  the  larger  lever  on  a  centre  attached  to  a  mass  of  stone  buried  in  the  ground 
or  to  a  screw  pile ;  the  ends  of  the  beam  rest  upon  two  moveable  standards  or 
jacks,  and  are  made  to  rise  and  fall  either  by  screws  or  by  a  hydraulic  press :  the 
object  of  this  arrangement  (which  is  the  principal  point  of  novelty  in  the  machine) 
being  to  preserve  the  centres  of  the  steelyards  in  a  level  line,  however  great  the 
deflection  of  the  beam.  The  deflection  is  measured  on  a  straight  edge,  supported 
on  standards  fixed  to  the  ends  of  the  beam,  and  rising  and  falling  with  it,  and  by 
means  of  a  rod  screwed  to  the  upper  flanch  of  the  centre  of  the  beam,  and  working 
a  light  lever  indicator  moving  against  a  quadrant  scale,  the  deflection  and  set  can 
be  distinctly  read  off  to  the  T^tn  of  an  inch.  The  pressure  caused  by  the  weight 
of  the  steelyards  alone  is  previously  ascertained  by  actual  weighing,  and  becomes  a 
constant  quantity  to  be  added  to  the  indicated  load.  The  advantages  of  the  ar- 
rangement consist  in,  1st,  perfect  safety  to  the  operator ;  2nd,  great  accuracy  in 
defining  the  weight  applied,  and  in  determining  the  deflection  and  set ;  3rd,  extreme 
facility  of  the  whole  operation,  enabling  girders  to  be  proved  at  a  cost  of  about  one 
shilling  per  ton  of  girder ;  4th,  moderate  cost  of  the  apparatus* 

On  Microscopical  Photographs  of  various  Kinds  of  Iron  and  Steel. 
By  H.  C.  Sobbt,  F.RJS.,  F.G.S. 
The  author  first  briefly  explained  how  sections  of  iron  and  steel  may  be  prepared 
for  the  microscope  so  as  to  exhibit  their  structure  to  a  perfection  that  leaves  little 
or  nothing  to  be  desired.  He  then  exhibited  a  series  of  microscopical  photographs, 
taken  under  his  directions  by  Mr.  Charles  Hoole,  illustrating  the  various  stages  in 
the  manufacture  of  iron  and  steel,  and  described  the  structures  which  they  present. 
They  show  various  mixtures  of  iron,  of  two  or  three  well-defined  compounds  of 
iron  and  carbon,  of  graphite,  and  of  slag ;  and  these,  beinp  present  in  different  pro- 
portions, and  arranged  m  various  manners,  give  rise  to  a  large  number  of  varieties 
of  iron  and  steel,  differing  by  well-marked  and  very  striking  peculiarities  of 
structure*  

On  the  Working  of  Underground  Railways  by  Hydraulic  Power. 
By  Mr.  Stmons. 
At  the  last  Meeting  of  the  Association  Messrs.  Hawthorne  brought  forward  a 
plan  of  working  railways  by  fixed  steam-engines  in  connexion  with  endless  wires 
working  round  a  series  of  wheels  placed  between  the  lines  of  rail  It  was  suggested 
as  especially  adapted  for  underground  railways,  where  it  would  be  desirable  to  dis- 
pense with  locomotives.  It  will  be  obvious,  however,  that  a  very  considerable 
drawback  to  its  adoption  is  the  great  loss  or  power  by  friction.  The  author  of 
this  paper  suggests  that  water-power  may  be  substituted  with  advantage  for  the 
continuous  wire }  and  he  proposes,  in  fact,  to  use  an  endless  wire  of  water  instead 
of  one  of  iron  wire.  A  great  saving  of  power  would  result  from  the  fact  that,  by 
this  plan,  only  the  traction- wheels  actually  in  contact  with  the  train  would  be  in 
motion.    Drawings  were  exhibited  to  show  the  working  of  the  plan. 
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Experiments  on  the  Elasticity  of  Iron.    By  Jams  Williams. 

In  the  engineers'  workshop,  where  straight  bars  of  metal  are  used  for  the  purpose 
of  testing  the  work  under  process  of  manufacture,  it  is  necessary  to  keep  at  least 
three  bars  or  surfaces  of  each  kind  for  the  purpose  of  testing  each  other;  tor  it  hat 
long  been  known  that  a  straight  edge,  got  up  with  all  the  care  and  accuracy  pos- 
sible, true  to-day  will  be  bent  to-morrow  j  indeed  the  very  handling  of  it  wliiSs  ia 
use  is  quite  sufficient  to  distort  it  to  such  a  degree  that  the  workman  frequently 
has  to  put  it  by  awhile  until  it  comes  to  the  natural  temperature  of  the  room  he 
works  in,  the  partial  heat  of  the  hands  alone  being  sufficient  to  render  it  useless 
for  its  object  In  getting  up  straight  edges  and  flat  surfaces,  if  two  only  are  used 
to  test  each  other,  it  is  all  out  a  certainty  that  one  will  be  hollow  and  the  other 
rounding ;  but  by  using  three  we  are  enabled  to  discover  this  defect  The  author 
showed  the  flexibility  of  iron  and  steel  by  experiments. 

On  Plated  Ships  and  their  Armament.     By  Captain  Wheatlet,  R.N. 

On  Revolving  Sails.    By  Captain  Wheatlxy,  B.N. 


On  Improvements  in  the  Defence  of  Ships  of  War.  By  Captain  Whbatlbt. 
The  author  thinkB  that  in  future  the  mode  of  attacking  an  iron  ship  will  be  to 
Imitate  the  practice  of  a  breaching  battery  on  shore,  where  all  the  guns  are  directed 
to  a  particular  spot  in  the  wall  to  be  breached,  and  to  take  the  ship's  water-line 
as  a  norixontal  line,  and  the  line  of  any  prominent  mark,  as  a  mast  or  funnel,  ftr 
a  perpendicular,  and  to  order  all  the  guns  to  be  directed  on  the  one  spot  where 
these  two  lines  meet  He  also  proposes  that  screens  of  oiled  south-wester  canvas, 
having  a  piece  of  heavy  wire-rope  at  the  bottom,  should  be  let  down  immediately 
the  shot  has  struck,  a  bag  of  wood-shavings  and  a  mattress  forced  into  the  gap, 
covered  by  a  plank  and  snored  up  from  the  inner  side  of  the  wing.  This  will  only 
stop  the  main  rush  of  the  water ;  a  great  deal  will  still  flow  through  the  irregular 
crevices.  These  he  proposes  to  stop  by  plastering  the  canvas  to  the  aide  with 
hydraulic  cement,  which  ia  said  to  become  fixed  under  water  in  a  quarter  of  an 
hour. 
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List  of  Papers  of  which  Abstracts  have  not  been  received. 


On  the  Spectrum  of  Polarized  Light.     By  A.  Waugh. 


Description  of  a  cheap  form  of  Automatic  Regulator  for  the  Electric  Light. 
By  Samttbl  Highlet,  F.G.S. 


On  the  Geognostic  relations  of  the  Auriferous  Quartz  of  Nova  Scotia. 
By  Henry  C.  Salmon,  F.G.8. 


On  the  Formation  of  the  Jordan  Valley  and  the  Dead  Sea. 
By  the  Rev.  H.  B.  Tristram,  MM,  F.L.S. 


On  the  Geology  of  Palestine.    By  the  Rev.  H.  B.  Tristram,  M.A.,  F.L.S. 

On  the  Ornithology  of  Palestine,  and  the  peculiarities  of  the  Jordan  Valley. 
By  the  Rev.  H.  B.  Tristram,  M.A.,  F.L.S. 


Notice  of  a  New  Entromostracon,  from  Exmouih. 
By  Thomas  Wright,  M.D. 


On  South  African  Swifts  and  Swallows.     By  Frederick  R.  Stjrtebs. 

On  the  Development  of  Cysticercus.     By  D.  "W.  Brittain. 

On  the  Dietary  of  the  Agricultural  Poor.     By  the  Rev.  J.  Slattbr. 

On  ihe  Combination  of  Food  in  the  Meals  of  the  Labouring  Classes. 
By  Edward  Smith,  M.D.,  FM.S. 


Nutritive  Elements  in  the  Dietary  of  the  Labouring  Classes. 
By  Edward  Smith,  M.D.,  F.R.S. 


On  the  Growth  of  Desert  in  Morocco.     By  Dr.  Thomas  Hodgkin. 


On  ihe  Comoro  Islands.    By  Capt.  Algernon  de  Horsey,  R  JT. 


Digitized  by 


Google 


•  1 

Digitized  by  CjOOQ IC 


INDEX  I. 


TO 


REPORTS.  ON  THE  STATE  OF  SCIENCE. 


OBJECTS  and  rules  of  the  Association, 
xvii. 

Places  and  times  of  meeting,  with  names 
of  officers  from  commencement,  xx. 

Treasurer's  account,  xxiv. 

Members  of  Council  from  commence- 
ment, xxy. 

Officers  and  Council  for  1864-66,  xxviii. 

Officers  of  Sectional  Committees,  xxix. 

Corresponding  Members,  xxx. 

Report  of  Council  to  General  Com- 
mittee, xxxi. 

Report  of  the  Kew  Committee,  1863-64, 
xxxi. 

Accounts  of  the  Kew  Committee,  1863- 
64,  xlvL 

Report  of  the  Parliamentary  Committee, 
xlvii. 

Recommendations  adopted  by  the  Ge- 
neral Committee  at  Bath : — involving 
grants  of  money,  xlviii ;  applications 
for  reports  and  researches,  E;  appli- 
cations to  Government  or  institutions, 
li ;  communications  to  be  printed  en- 
tire among  the  Reports,  lii. 

Synopsis  of  grants  of  money  appropriated 
to  scientific  purposes,  lii. 

General  statement  of  sums  which  have 
been  paid  on  account  of  grants  for 
scientific  purposes,  liv. 

Extracts  from  resolutions  of  the  General 
Committee,  lix. 

Arrangement  of  General  Meetings,  Hx. 

Address  by  Sir  Charles  Lyell,  Bart,  lx. 

Adderley  (Right  Hon.  C.  B.),  report  on 
the  uniformity  of  weights  ana  mea- 
sures, 102. 

Airy  (G.  R),  report  on  the  uniformity 
of  weights  and  measures,  102. 

Alloys,  Dr.  Matthiessen  on  the  electrical 
permanency  of  metals  and  their,  351. 

1864. 


Amyl,  nitrate  of,  Dr.  B.  W.  Richardson 
on  the  physiological  action  of,  120; 
physical  effect  on  dead  organic  mat- 
ters, 120  j  effects  on  the  skin,  121 ; 
pathological  effects  of  the,  127  j  com- 
parison of  effects  of  the,  with  other 
amyl-compounds  and  other  bodies, 
127;  cause  of  the  rapidity  of  the  cir- 
culation under,  127. 

Armstrong  (Sir  William),  report  on  the 
uniformity  of  weights  and  measures, 
102. 

Atlantic  cable,  William  Fairbairn's  pre- 
liminary investigation  of  the  me- 
chanical properties  of  the  proposed. 
408. 

Balloon  ascents  in  1863  and  1864,  James 
Glaisher's  account  of  meteorological 
and  physical  observations  in  nine,  193 
fourteenth  ascent,  200 ;  fifteenth,  204 
sixteenth,  214:  seventeenth,  222 
eighteenth,  228;  nineteenth,  234 
twentieth,  236:  twenty-first,  240 
twenty-second,  250. 

Bateman  (J.  F.),  report  on  tidal  obser- 
vations made  on  the  Humber  and 
rivers  Trent  and  Ouse,  1864, 129. 

Brady  (George  S.),  report  on  deep-sea 
dredging  on  the  coasts  of  Northum- 
berland and  Durham,  189. 

Brayley  (E.  W.),  report  on  observations 
of  luminous  meteors,  1863-64. 1. 

Bright  (Sir  C),  report  on  standards  of 
electrical  resistance,  345. 

British  Isles,  G.  J.  Symons  on  the  fall 
of  rain  in  the,  during  the  years  1862 
and  1863,  367. 

Brown  (Samuel),  report  on  the  uni- 
formity of  weights  and  measures,  102. 

Cable,   Atlantic,  William   Fairbairn's 
IS 


Digitized  by 


Google 


194 


REPOET 1864. 


preliminary  investigation  of  the  me- 
chanical properties  of  the  proposed, 
408. 

Coal-field,  report  of  the  committee  on 
the  distribution  of  the  organic  remains 
of  the  N.  Staffordshire,  342. 

Cobbold  (Dr.  T.  Spencer),  report  of  ex- 
periments respecting  the  development 
and  migrations  of  the  Entozoa,  111. 

Dredging,  deep-sea,  on  the  coasts  of 
Northumberland  and  Durham,  report 
by  G.  S.  Brady,  189. 

DredginffB,  Shetland,  further  report  on, 
by  J.  Gwyn  Jefireys,  327. 

Durham,  report  by  G.  S.  Brady  on  deep- 
sea  dredging  on  the  coast  of,  189. 

Egerton  (Sir  Philip  de  M.  Grey,  Bart), 
report  on  the  distribution  of  the  or- 
ganic remains  of  the  North  Stafford- 
shire coal-field,  342. 

Electrical  resistance,  report  of  the  com- 
mittee on  standards  of,  345;  appendix 
360. 

standards,  Dr.  A.  Matthiessen  and 

C.  Hockin  on  the  reproduction  of,  by 
chemical  means,  352. 

Entozoa,  Dr.  T.  Spencer  Cobbold  on  the' 
development  and  migrations  of  the, 

Esselbach  (Dr.),  report  on  standards  of 

electrical  resistance,  345. 
Ewart  (W.),  report  on  the  uniformity  of 

weights  and  measures,  102. 

Fairbairn  (William),  preliminary  in- 
vestigation of  the  mechanical  pro- 
perties of  the  proposed  Atlantic  cable, 
408. 

Glaisher  (James),  report  on  observations 
of  luminous  meteors,  1863-64.  1  j  an 
account  of  meteorological  and  physi- 
cal observations  in  nine  balloon  as- 
cents in  1863  and  1864, 193. 

Graham  (T.),  report  on  the  uniformity 
of  weights  and  measures,  102. 

Greg  (Robert  P.),  report  on  observations 
of  luminous  meteors,  1863-64,  1. 

Hay  (Sir  John,  Bart.),  report  on  the 
uniformity  of  weights  and  measures, 
102. 

Hennessy  (Prof),  report  on  the  uni- 
formity of  weights  and  measures,  102. 

Herschel  (Alexander  S.),  report  on  ob- 
servations of  luminous  meteors,  1863- 
64,  L 

Heywood  (James),  report  on  the  uni- 


formity of  weights  and  measures, 
102. 

Hockin  (Charles)^  on  the  measurement 
of  electrical  resistance  made  at  King's 
College,  350 ;  on  the  reproduction  of 
electrical  standards  by  chemical  means, 
352. 

Humber,  on  tidal  observations  made  on 
the,  in  1864, 129. 

Huxley  (Prof  T.  H.),  report  on  the  dis- 
tribution of  the  organic  remains  of 
the  N.  Staffordshire  coal-field,  342. 

Jeffreys  (J.  Gwyn),  further  report  on 
Shetland  dredgings,  827. 

Jenkin  (Meeming),  report  on  standards  of 
electrical  resistance,  345,  350. 

Joule  (Dr.),  report  on  standards  of  elec- 
trical resistance,  845; 

Lee  (Dr.),  report  on  the  uniformity  of 
waurhtB  ana  measures,  102. 

Levi  (Dr.  Leone),  report  on  the  unifor- 
mity of  weights  and  measures,  102. 

Luminous  meteors,  report  on,  by  James 
Glsisher,Bobert  P.  Greg,  E.  W.  Bray- 
ley,  and  Alexander  S.  Herschel,  lj 
catalogue  o£  2 ;  appendix,  90. 

Matthiessen  (Dr.  A.),  report  on  standards 
of  electrical  resistance,  345 ;  on  the 
electrical  permanency  of  metals  and 
alloys,  351;  on  the  reproduction  of  elec- 
trical standards  by  chemical  means. 
852. 

Maxwell  (Prof),  report  on  standards  of 
electrical  resistance,  345, 850. 

Metals  and  alloys,  Dr.  A*  Matthiessen 
on  the  electrical  permanencyof,  851. 

Meteoric  shower  of  August  1864,  93. 

Meteorites,  97. 

Meteors  doubly  observed,  90. 

Metric  measurement,  comparison  of  En- 
glish and,  105. 

Miller  (Prof  W.  A.),  report  on  the  uni- 
formity of  weights  and  measures,  102; 
report  on  standards  of  electrical  re- 
sistance, 345. 

Molyneux  (William),  report  on  the  dis- 
tribution of  the  organic  remains  of 
the  N.  Sta&rdshire  coal-field,  842. 

Newton  (Prof)  on  the  height  of  shoot- 
ing-stars, 96;  on  November  star-show- 
ers, 96. 

North  Staffordshire  coal-field,  report  of 
the  committee  on  the  distribution  of 
the  organic  remains  of  the,  342. 

Northumberland,  report  by  G.  S.  Brady 
on  deep-sea  dredging  on  the  coast  of, 
189. 


Digitized  by 


Google 


INDEX  I. . 


105 


Oldham  (James),  report  on  tidal  obser- 
vations made  on  the  Humber  and 
rivers  Trent  and  Ouse,  1864, 129. 

Organic  remains  of  the  N.  Staffordshire 
coal-field,  report  of  the  committee  on 
the  distribution  of  the,  842. 

Ouse,  on  tidal  observations  made  in  the 
river,  in  1864,  129. 

Purdy  (Frederick),  report  on  the  unifor- 
mity of  weights  and  measures,  102, 

Rain,  G.  J.  Symons  on  the  fall  of,  in  the 
British  Isles,  during  the  years  1862 
and  1863.  867. 

Rainfall,  table  of  comparison  of  the,  in 
the  four  years,  1860-68,  with  the  aye- 
rage  of  the  ten  years  1850-59,  872 ; 
table  of,  at  selected  stations,  in  1862 
and  1868,  874 ;  tables  of  monthly,  in 
the  British  Isles,  87a 

Rankine  (Prof.);  report  on  the  uniformity 
of  weights  and  measures,  102. 

Richardson  (Dr.  Benjamin  W.),  report 
on  the  physiological  action  of  nitrate 
of  amy  I,  120. 

Robinson  (Rev.  Dr.),  report  on  the  uni- 
formity of  weights  ana  measures,  102. 

Russell  (John  Scott),  report  on  tidal 
observations  made  on  the  Humber  and 
rivers  Trent  and  Ouse  in  1864,  129. 

Shetland  d^edgings,  further  report  on, 

by  J.  Gwyn  Jeffreys,  827. 
Shooting-stars,  Pro!  Newton  on  the 

heights  of;  95. 

,  on  the  radiant  points  o£  98. 

Siemens  (C.  W.),  report  on  standards  of 

electrical  resistance,  845. 
Stars,  shooting-,  Prof,  Newton  on  the 

heights  of,  95. 


Star-showers,  Profc  Newton  on,  96. 
Stewart  (Balfour},  report  on  standards 

of  electrical  resistance,  845. 
Sykes  (Colonel),  report  on  the  uniformity 

of  weights  and  measures,  102. 
Symons  (G.  J.)  on  the  fell  of  rain  in  the 

British  Isles  during  the  years  1862  & 

1863,367. 

Tidal  observationi  made  on  the  Humber 
and  rivers  Trent  and  Ouse  in  1864,  re- 
port of  a  committee  on,  129. 

Tite  (W.),  renort  on  the  uniformity  of 
weights  ana  measures,  102. 

Thompson  (Thomas),  report  on  tidal 
observations  made  m  the  Humber  and 
rivers  Trent  and  Ouse  in  1864, 129. 

Thomson  (Prof.)>  report  on  standards  of 
electrical  resistance,  845. 

Trent,  on  tidal  observations  made  on  the 
river,  in  1864*  129. 

Varley  (C.  R);  report  on  standards  of 
electrical  resistance,  845*  m 

Weights  and  measures,  report  of  a  com- 
mittee on  the  best  means  of  providing 
for  a  uniformity  of,  with  reference  to 
the  interests  of  science,  102. 

Wheatstone  (Prof.),  report  on  standards 
of  electrical  resistance,  845. 

Williamson  (Pro£  A.  W.),  report  on 
the  uniformity  of  weights  and  mea- 
sures, 102;  report  on  standards  of 
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•Abbott  (Keith  E.)  on  the  province  of 
Azerbaijan,  136. 

Acid,  carbolic,  J.  A  Wanklyn  on  the 
probable  constitution  of  Kolbe  and 
Schmitt's  colouring-matter  obtained 
bv  acting  upon,  with  oxalic  and  sul- 
phuric acids,  44. 

•Acids,  A.  R.  Catton  on  the  direct  con- 
version of  acetic  add  into  butyric  and 
caproic,  26. 

^Bsculus  hippocastaneum,  Dr.  John 
Davy  on  the,  121. 

Africa,  James  Fox  Wilson  on  the  in- 
creasing desiccation  of  inner  southern, 
150. 

Agates,  Profc  Tennant  on  the  colouring 
of,  42. 

• ,  Prof.  Tennant  on,  found  on  our 

coasts,  72. 

•Air.  A  C.  Kirk  on  the  production  of 
cold  by  the  expansion  of,  32. 

Alexander  (Col.  Sir  James  Edward)  on 
the  Maories  of  New  Zealand,  with  sug- 
gestions for  their  pacification  and  pre- 
servation, 136. 

Amazons,  H.  W.  Bates  on  the  Delta  of 
the,  137. 

Ammonites,  Dr.  Thomas  Wright  on  the 
development  ofc  73. 

Anchor-testing,  R.  A.  Peacock  on,  187. 

•Anderson  (Dr.  T.)  on  some  bituminous 
substances,  24. 

Anemometer,  C.  0.  F.  Cator  on  a  new, 
16. 

Anhydrite,  Alphonse  Qages  on  the  arti- 
ficial production  of,  27. 

Animals,  F.  Galton  on  the  domestica- 
tion of,  03. 

Anodon  cygnea,  J.  E.  Daniel  on  parasites 
found  in,  03. 

Antimony,  Dr.  W.  Bird  Herapatho  n  a 
new  method  of  detecting,  by  its  hydro- 


gen compounds  when  in  mixed  gases, 

AquUegia  vulgaris,  Profc  Buckman  on  s 
curious  form  of,  86. 

Armies,  E.  B.  Elliott  on  military  sta- 
tistics of  certain,  especially  those  of 
the  United  States.  164 

Arsenic,  Dr.  W.  Bird  Herapath  on  a  new 
method  of  detecting,  bv  its  hydrogen 
compounds,  when  in  mixed  gases,  31. 

Asia  Minor,  Hyde  Clarke  on  the  Iberian 
population  of,  anterior  to  the  Greek?, 

♦Astronomy,  physical,  R.  W.  Hardy  on, 

6. 
♦Atmosphere,  Dr.  S.  Mossman  on  the 

constitution  of  the,  36. 
,  Dr.  T.  L.  Phipson  on  the  black 

stones  which  fell  from  the,  at  Birnmig- 

ham,  in  1858,  37. 

• ,  Samuel  Mossman  on  the,  1461 

•Atmospheric  air,  Stewart  Clark  on  an 

apparatus  for  estimating  the  organic 

impurities  in,  26. 
•Australia,  McDouall  Stuart's  account  of 

his  journey  across,  148. 
,  Colonel  Torrens  on  the  land-trans- 
fer of,  as  applicable  to  Ireland,  179. 

>  W.  Westgarth  on  crime  in,  180J 

Automatic  regulator  for  the  electric  light, 

S.  Highley  on  a  cheap  form  of,  18. 
•Azerbaijan,  Keith  E.  Abbott  on  the 

province  of,  136. 

Baikie  (Dr.)  on  the  Manatus  Vogelii,  88. 
Baily  ( W.  Hellier)  on  some  new  points 

in  the  structure  of  Patochinus,  40 ; 

on  the  occurrence  of  fish-remains  in 

the  old  red  sandstone  at  Portishead, 

near  BristoL  49. 
Baker  (Mr.  S.),  the  traveller  in  Central 

Africa,  latest  news  from,  146. 
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Balatta  and  other  gums,  Br.  R.  Riddell 
on,  as  a  substitute  for  gutta  percha, 
87. 

Balfour  (Pro£)  on  some  rare  Scotch 
plants,  86. 

•Barham  (Francis)  on  the  alimentary 
character  of  nitrogen  gas,  117. 

Barlow  (Peter  W.)  on  the  power  re- 
quired to  overcome  the  vis  inertia*  of 
railway  trains,  184. 

•Barrett  (A.)  on  the  South  Wales  mi- 
neral basin,  60. 

Barrow.  C.  Spence  Bate  on  an  ancient 
(Cormsh,88. 

Bastian  (Dr.  A.)  on  the  ethnology  of 
Cambodia,  136. 

Bate  (C.  Spence)  on  a  human  skull  and 
the  bones  of  animals  found  with  pot- 
tery in  a  kjokkenmodden  on  the  coast 
of  Cornwall,  88  j  on  an  ancient  Cor- 
nish barrow,  88, 

Bates  (H.  W.)  on  the  Delta  of  the  Ama- 
zons, 137. 

Bath,  Rev.  L.  Jenyns  on  the  temperature 
and  rainfall  at,  17. 

,  Dr.  Daubeny  on  the  thermal  waters 

of,  26. 

,  J.  R  Daniel  on  the  Molluscs,  of,  93. 

,  R.  T.  Gore  on  the  mortality  of  the 

city  of,  167. 

Bath  waters.  Prof.  Roscoe  on  the  exist- 
ence of  lithium,  strontium,  and  copper 
in  the,  41. 

Beck  (Richard),  observations  on  the  spin- 
nerets of  spiders,  88. 

•Beddoe  (Dr.  B.)  on  the  testimony  of 
local  phenomena  to  the  permanence  of 
type,  89. 

Belcher  (Admiral  Sir  JO  on  improve- 
ments m  the  defence  of  ships  of  war, 
184 

Bennett  (Dr.  J.  Hughes)  on  the  physio- 
logical aspect  of  the  sewerage  ques- 
tion, 117 ;  on  Marey,8  new  sphygmo- 
jrraph,  119. 

•Bird  (Dr.  Henry)  on  the  utilization  of 


sewage, 


24 :  on  the  human  bones  found 
in  tumuli  situated  on  the  Cotteswold 
hills,  137. 

Bird  (Dr.  W.)  on  a  new  method  of  de- 
tecting arsenic,  antimony,  sulphur,  and 
phosphorus,  by  their  hydrogen  com- 
pounds, when  in  mixed  gases,  31. 

Birds,  C.  Ottley  Groom  on  the  food  of, 
96. 

Birmingham,  Dr.  T.  L.  Phrpson  on  the 
black  stones  which  fell  from  the  at- 
mosphere at,  in  1868, 37. 

Birt  (W.  R.)  on  methods  of  detecting 
changes  on  the  moon's  surface,  4 


•Bituminous  substances,  Dr.  T.  Ander- 
son on,  24. 

Blood-corpuscle,  Dr.  Edwards  Crisp  on 
the  size  of  the,  in  relation  to  the  size 
of  the  animal,  its  swiftness  and  powers 
of  endurance,  121. 

Bokhara,  M.  Alexander  Hippius  on  Rus- 
sian trade  with,  146. 

Bone  breccia  with  flints  in  Lebanon,  the 
Rev.  H.  B.  Tiistramon  a,  72. 

Boulder-clay  and  drift  of  Scarborough 
and  £.  Yorkshire,  John  Leckenby  on 
the,  68. 

of  Caithness,  C.  W.  Peach's  addi- 
tional list  of  fossils  from  the,  61. 

•Bowen  (Sir  George)  on  the  advance  of 
colonization  in  1ST.  E.  Australia,  137. 

•Boyd  (Dr.  R.)  on  the  measurements  of 
the  head  and  weight  of  the  brain  in 
606  cases  of  insanity,  119. 

Bradford-on-Avon  Union,  W.  Gee  on  the 
mode  adopted  at  the,  for  the  utiliza- 
tion of  sewage,  28. 

Brady  (H.  B)  on  the  Foraminifera  of  the 
middle  and  upper  lias  of  Somerset- 
shire, 60. 

Bristol,  Henry  W.  Bristow  on  the  Rhsstic 
(or  Penarth)  beds  of  the  neighbourhood 

Bristol  coal-field,  W.  Sanders  on  a  geo- 
logical map  of  the,  68. 

,  statistics  relative  to  the,  by  Handel 

Corsham,  164. 

Bristow  (Henry  W.)  on  the  Rheetic  (or 
Penarth)  beds  of  the  neighbourhood  of 
Bristol  and  the  S.  W.  of  England,  60. 

British  Columbia,  Viscount  Milton  and 
Dr.  Cheadle  on  an  expedition  across 
the  Rocky  Mountains  into,  141. 

Brodie  (Rev.  P.  R)  on  two  outliers  of 
lias  in  S.  Warwickshire,  and  on  the 
presence  of  the  Rhaetic  bone-bed  at 
Knowle,  its  furthest  northern  exten- 
sion hitherto  recognized  in  that  county, 
62. 

Bronze  age  of  society,  John  Crawfurd  on 
the  supposed,  143. 

Brown  (Samuel)  on  the  rates  of  mortality 
and  marriage  amongst  Europeans  in 
India,  163. 

Browne  (Rev.  C.  F.)  on  the  formation  and 
condition  of  the  ice  in  certain  ice-caves 
of  the  Jura,  Vosgian  Jura,  Dauphine*, 
and  Savoy,  62. 

Browne  (Rev.  G.)  on  the  prismatic  for- 
mation of  ice  in  certain  ice-caves  and 
glaciers,  24. 

Browning  (J.)  on  a  new  form  of  spec- 
troscope m  which  direct  vision  is  ob- 
tained with  a  single  prism,  9. 
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Buckland  (Rank)  on  the  natural  history 
and  cultivation  of  the  oyster,  89 ;  on  a 
very  ancient  human  cranium  from  Gib- 
raltar, 91:  on  salmon-hatching  and 
salmon-ladders,  91. 

Buckman  (Prof.)  on  a  curious  form  of 
Aquilegia  vulgaris,  86;  on  Datura  stra- 
monium and  Datura  tatula,  87. 

Burton  (Captain)  on  the  present  state 
of  Dahome,  137 ;  on  the  river  Congo, 
140. 

Caithness,  C,  W.  Peach's  additional  list 
of  fossils  from  the  boulder-clay  of,  69. 

•Calculating-machine,  Dr.  W.  Farr  on 
life-tables  by  the  Swedish,  165. 

*  *  Major-Gen.  Hannyngton  on  the, 
167. 

Cambodia,  Dr.  A.  Bastian  on  the  ethno- 
logy of,  186. 

•Cameron  (John)  on  the  islands  of  Ka- 
latoa  and  Puloweh,  140. 

•Canada,  Sir  W.  Logan,  Dr.  Dawson, 
and  Dr.  Sterry  Hunt  on  organic  re- 
mains in  Laurentian  rocks  in,  68. 

•Carbon  compounds,  A.  R.  Catton  on 
the  molecular  constitution  of,  26. 

Carbonic  acid,  Dr.  Daubeny  on  the  cause 
of  the  extrication  of,  from  the  interior 
of  the  earth,  62. 

Carboniferous  series,  W.  W.  Stoddart 
on  the  lowest  beds  of  the  Clifton,  71. 

Carpenter  (Philip  P.)  on  the  connexion 
between  the  crag  formations  and  the 
recent  North  Pacific  faunas.  52. 

Carter  (Dr.  L.  T.  A.)  on  the  lymphatics 
in  the  liver  of  Man  and  the  Pig,  119. 

Cator  (0.  0.  F.)  on  a  new  anemometer, 
16. 

Catton  (A.)  on  the  connexion  between 
the  form  and  optical  properties  of  crys- 
tals, 10.  F        '    ^  J 

•Catton  (A,  R.}  on  the  direct  conversion 
of  acetic  aeia  into  butyrio  and  caproic 
acids,  26 ;  on  the  molecular  constitu- 
tion of  carbon  compounds,  26. 

Cayley  (Prof.)  on  the  problem  of  the  in- 
and  circumscribed  triangle,  1;  on  a 
formula  of  M.  Chasles  relating  to  the 
contact  of  conies,  1. 

Celebes,  Alfred  R.  Wallace  on  the  pro- 
cress  of  civilization  in  northern.  149. 

Cell-theories,  J.  F.  Dickson  on,  122. 

Cephalopod  shells,  Harry  Seeley  on  the 
significance  of  the  septa  and  siphuncles 
of,  100. 
•Cerebellum,  W.  T.  S.  Prideau*  on  the 

functions  of  the,  126. 
Chain-cable  and  anchor  testing.  R,  A. 
Peacock  on,  187. 


•Chariesworth  (Edward)  on  tbe  new 
elevator  gun,  186. 

Chasles  (MT),  Prof  Cayley  on  a  fornrak 
of,  relating  to  the  contact  of  conies,  L 

Cheadle  (Dr.)  and  Viscount  Milton  on  ss 
expedition  across  the  Rocky  Mountain! 
into  British  Columbia  by  the  Yellow- 
head  or  Heather  Pass,  141. 

Cheltenham,  Dr.  Edward  Wilson  on  the 
sanitary  statistics  of,  180. 

Chemical  change,  A«  V erncm  Haroovt 
on  the  rate  of,  28. 

Chetwynd  (W.)  on  the  progress  of  postal 
banks.  16^. 

China,  Alex,  Michie's  notes  on,  145. 

•Chronometers,  natural,  Prof.  Phillip 
on  the  measure  of  geological  time  by, 
64. 

•Clark  (Stewart)  on  an  apparatus  fix 
estimating  the  organic  impurities  ia 
atmospheric  sir  and  in  water,  261 

Clarke  (Hyde)  on  the  Iberian  popula- 
tion of  Asia  Minor  anterior  to  the 
Greeks.  140. 

Claudet  (A.)  on  photo-sculpture.  10. 

Clifford  amalgamated  mines  of  Corn- 
wall, W.  W.  Smyth  on  the  thermal 
water  of  the,  70. 

Clifton,  Dr.  J.  A.  Symonds  on  the  sani- 
tary statistics  of,  176. 

Clifton  carboniferous  series,  W.  W.  Stod- 
dart on  the  lowest  beds  of  the,  7L 

Climate,  Professor  Hennessy  on  the  pos- 
sible conditions  of  geological,  66. 

Clowes  (Rev.  G.)  on  the  western  shore* 
of  the  Dead  Sea,  141. 

•Coal-field,  J.  Mackenzie  on  the  New 
South  Wales,  50. 

— ,  W.  Sanders  on  a  geological  map 
of  the  Bristol,  6a 

,  statistics  relative  to  the  Bristol, 

by  Handee  Cossham,  164. 

Coal-measures  of  N.  S.  Wales,  William 
Keene  on  the.  58. 

Cobbold  (Dr.  T.  Spencer)  on  food  as  a 
source  of  Entoioa,  119. 

Cohesion-figures  of  liquids,  C.  Tomlinson 
on  the,  21. 

Colburn  (Zeralri  on  steam  boilers,  186. 

•Cold,  A.  C.  Kirk  on  the  production  a£ 
bv  the  expansion  of  air,  82. 

•Colonisation  in  N.E.  Australia,  Sir 
George  Bowen  on  the  advance  of,  137. 

Compasses,  Prof  H.  D.  Rogers  on  the 
"liquid  steering-compass"  and  "  mo- 
nitor compass,"  14. 
Congo,  Capt  Burton  on  the  river,  140. 
Comes,  Prof.  Cayley  on  a  formula  of  M. 

Chasles  relating  to  the  contact  of;  1. 
Connecticut  valley,  Pro!  W.  B.  Rogers 
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on  a  peculiar  fossil  found  in  the  me- 
soioic  sandstone  of  the,  66. 

Copper,  Prof.  Roscoe  on  the  existence 
o£  in  the  Bath  waters,  41. 

Copper-smelting,  P.  Spence  on,  41. 

Corals  from  the  Shetland*,  Dr.  Q.  E. 
Gray  on  the  new,  06. 

Corixa,  R.  Garner  on  the  rocal  organ  of 
the,  122. 

Cornelius  (Mr.),  Prof!  W.  B.  Rogers  on 
an  invention  by,  for  lighting  gas  by 
electricity,  40. 

Cornish  barrow,  C.  Spence  Bate  on  an 
ancient,  88. 

Cornwall,  C.  Snenoe  Bate  on  a  human 
skull  and  the  oones  of  animals  found 
with  pottery  in  a  kjokkenmodden  on 
the  coast  of;  88. 

#Cossham  (Handel)  on  the  geological 
formation  of  the  district  around  Kings- 
wood  Hill,  62. 

— ,  statistics  relative  to  the  Bristol 
Coal-field,  164. 

Cotteswold  Hills,  Br.  H.  Bird  on  the 
human  bones  formed  in  tumuli  in  the, 
137. 

Cotton-chart,  CoL  C,  W.  Grant's  notes 
on  a,  166. 

Crace-Galvert  (F.)  on  a  new  method  of 
extracting  gold  from  auriferous  ores, 
26. 

Crag-formations,  Philip  P.  Carpenter  on 
the  connexion  between  the,  and  the 
recent  North  Pacific  faunas,  62. 

Cranial  deformities,  William  Turner  on, 
129. 

Cranium  from  Gibraltar,  G.  Busk  on  a 
very  ancient  human,  91. 

Crawford  (John)  on  the  sources  of  the 
supply  of  tin  for  the  bronze  tools  and 
weapons  of  antiquity,  142 ;  on  the 
supposed  infecundity  of  human  hy- 
brids or  crosses,  142;  on  the  early 
migration  of  man,  143 ;  on  the  sup- 
posed stone,  bronse,  and  iron  ages  of 
society,  143. 

Cremona  (Prof!)  on  the  geometrical 
transformation  of  nlane  curves,  3. 

Crime  and  criminals  in  England,  T.  W. 
Saunders  on  statistics  at  172. 

Crime  in  Australia,  W.  Westgarth  on, 
180. 

• in  England  and  France,  ALGuerry 

on,  167. 

Crisp  (Dr.  Edwards)  on  the  anatomy  of 
the  Quadrumana,  with  a  comparative 
estimate  of  the  intelligence  of  the 
apes  and  monkeys,  92;  on  the  anatomy 
of  the  Struthionid®,  Ostriches,  Rhea*, 
and  Casnaries,  92 ;  on  valves  in  the 


abdominal  veins,  120;  on  the  size  of 
the  blood-corpuscle  in  relation  to  the 
size  of  the  animal,  its  swiftness  and 
powers  of  endurance,  121. 

Crystals,  A.  Catton  on  the  connexion 
Between  the  form  and  optical  proper- 
ties of,  10. 

Curves,  plane,  Prof.  Cremona  on  the 
geometrical  transformation  o^  3. 

Dahome,  Captain  Burton  on  the  present 
state  o£  137. 

Daniel  (J.  E.)  on  the  mollusca  of  Bath, 
and  an  account  of  parasites  found  in 
Anodon  cygnea,  93. 

Datura  stramonium  and  Datura  tatula, 
Professor  Buckman  on,  87. 

Daubeny  (Dr.)  on  the  thermal  waters  of 
Bath,  2o;  on  the  cause  of  the  extri- 
cation of  carbonic  acid  from  the  inte- 
rior of  the  earth,  and  on  its  chemical 
action  upon  the  constituents  of  fel- 
spathic  rocks,  62;  on  the  decay  of 
species,  and  on  the  natural  provisions 
for  extending  their  duration,  87. 

Davy  (Dr.  John)  on  the  SalmonidsB, 
chiefly  relating  to  their  generative 
power,  93. 

,  on  the  Horse-chestnut  (iEsculus 

hippocastaneum),  121 :  on  the  tem- 
perature of  the  sexes,  121. 

Dawes  (Rev.  W.  R.^)  on  the  present 
aspect  of  the  discussion  respecting  the 
telescopic  appearance  of  the  solar 
photosphere,  4. 

Dawkins  (W.  Boyd)  on  the  newer  Plio- 
cene fauna  of  the  caverns  and  river- 
deposits  of  Somersetshire,  63. 

♦Dawson  (Dr.)  on  organic  remains  in 
Laurentian  rocks  in  Canada,  68. 

Dead  Sea,  Rev.  H.  B.  Tristram  on  the 
sulphur-  and  bitumen-deposit  at  the 
S.W.  corner  of  the,  73. 

,  Rev.  G.  Clowes  on  the  western 

shores  of  the,  141. 

♦De  Rousillon  (Due)  on  the  Scythians, 
147. 

♦Devonshire,  H.  C.  Hodge  on  the  origin 
of  certain  rocks,  and  on  the  ossiferous 
caverns  of  the  south  of,  67. 

,  South-eastern,  W.  Pengelly  on  the 

changes  of  relative  level  of  land  and 
sea  in,  in  connexion  with  the  antiquity 
of  mankind,  63. 

Dialysis,  Dr.  A.  T.  Machattie  on  the 
detection  of  poisons  by,  34 

Dickson  (J.  T.Jon  cell-theories,  122. 

Diet,  George  Frean  on  the  use  of  milk 
and  Scotch  barley  as  an  article  of, 
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Discount,  Prof.  Henry  Fawcett  on  the 
causes  which  produce  the  present  high 
rate  of,  166. 

Disease,  Alfred  Haviland  on  the  hour 
of  death  in  acute  and  chronic,  123. 

Doors,  G.  Fawcus  on  suggested  im- 
provements in,  186. 

Dorsetshire,  Dr.  T.  Wright  on  the  white 
lias  of,  76. 

Doty  (Captain)  on  the  torpedoes  used  by 
the  Confederate  States  in  the  destruc- 
tion of  some  of  the  Federal  ships  of 
war.  and  the  mode  of  attaching  them 
to  tne  rams,  186. 

Doughty  (Charles  M.)  on  the  Yostedal 
Brae,  a  large  glacier-system  in  South 
Norway,  143. 

Earth,  Dr.  Dauheny  on  the  cause  of  the 

extrication  of  carbonic  acid  from  the 

interior  of  the,  52. 
Earthquake    and  storm  in  Sussex,  of 

August  21,  1864,  Rev.  E.  R  EUmar 

on  the,  16. 
* at  St.  Helena,  Sir  C.  Elliot  on  a 

recent,  143. 
Echinodermata,  Dr.  W.  B.  Herapath  on 

the  pedicellari®  of  the,  95. 
Egyptian  race,  Reg.  Stuart  Poole  on  the 

etnnic  relations  of  the,  146. 
Electric  light,  S.  Highley  on  a  cheap 

form  of  automatic  regulator  for  the,  13. 
Electric-resistance    balance,    Fleeminff 

Jenkin  on  an,  constructed  by  Prof.  W. 

Thomson,  14 
Electrical  signals  on  land-lines,  Fleeming 

Jenkin  on  the  retardation  of,  13. 
♦Electricity.  H.  Keevil  on  the  develop- 
ment of,  rrom  the  rays  of  the  sun  and 

other  sources  of  light,  14. 
,  J.  B.  Thompson  on  the  mechanical 

theory  and  application  of  the  laws  of 

magnetic  induction  and,  15. 
•Elliot  (Sir  C.)  on  a  recent  earthquake 

at  St.  Helena,  143. 
Elliott,  E.  B.j  on  military  statistics  of 

certain  armies,  especially  those  of  the 

United  States,  164. 
Ellis  (Alexander  J.)  on  stigmatics,  2. 
Ellmar  (Rev.  E.  B.)  on  theearthquake  and 

storm  in  Sussex  of  August  21, 1864, 16. 
Empire,  Lieut-Col.  Kennedy  on  the 

British    home    and    colonial,  in  its 

mutual  relations,  169. 
England,  C.  Moore  on  the  geology  of 

the  south-west  of,  59. 
Entozoa,  Dr.  T.  Spencer  Cobbold  on  food 

as  a  source  ot  119. 
Etherification,  J.  Alfred  Wanklyn  on  a 

curious  example  .of,  44. 


•Ethnology,  T.  S.  Prideaux  on  the  prin- 
ciples of,  147. 

♦Euphorbiaceas,  Dr.  Miiller  on,  87. 

Eurypteridss,  Henry  Woodward  on  the 
family  of,  with  descriptions  of  some 
new  genera  and  species,  73. 

♦Fairley  (Thomas)  on  the  action  of 
hydrogen  on  polycyanides,  26. 

•Falconer  (Dr.)  on  fossil  and  human 
remains  of  the  Gibraltar  cave,  53L 

Farr  (Dr.  William),  his  address  as  Presi- 
dent of  Section  F,  15L 

,  life-tables,  bv  the  Swedish  caka- 

lating-machine,  165. 

Farrar  (Rev.  T.)  on  the  fixity  of  the 
types  of  man,  143. 

Fauna  of  the  caverns  and  river-deposit* 
of  Somersetshire,  W.  Boyd  Dawkint 
on  the  newer  Pliocene,  53. 

Faunas,  North  Pacific,  Philip  P.  Car- 
penter on  the  connexion  between  the 
crag  formations  and  the  recent,  52. 

Fawcett  (Prof.  Henry)  on  the  causes 
which  produce  the  present  high  rate 
of  discount,  165. 

Fawcus  (G.)  on  suggested  improvements 
in  doors,  186. 

• ,  improvements  in  scaling-  and  other 

ladders,  186. 

Field  (Frederick)  on  a  specimen  of  tin- 
ore  hitherto  undescribed,  27. 

Fish-remains  in  the  old  red  sandstone 
at  Portishead,  W.  Hellier  Baily  on 
the  occurrence  of,  49. 

•Food,  Dr.  Thomas  Hayden  on  the  rela- 
tive and  special  applications  of  fat  and 
sugar  as,  124 

Foods  and  dietaries,  Dr.  Edward  Smith 
on  the  best  method  of  estimating  the 
nutritive  values  of,  128. 

Foraminifera  of  the  middle  and  upper 
lias  of  Somersetshire,  Henry  B.  Brady 
on  the,  50. 

Foreigners,  Prof.  Levi  on  the  number 
and  occupations  of,  in  England,  169. 

Frean  (George)  on  the  use  of  milk  and 
Scotch  barley  as  an  article  of  diet,  122. 

Frescoes  in  the  Houses  of  Parliament, 
William  Poole  King  on  the  premature 
decay  of  the,  its  cause  and  remedy,  32. 

Furlong  (Rev.  T.)  on  the  possibility  of 
constructing  ellipsoidal  lenses,  5. 

Gages  (Alphonse)  on  the  artificial  pro- 
duction of  anhydrite,  27. 

•Galloway  (George  Bell)  on  improve- 
ments in  screw-propellers,  186. 

* on  life-bcmtsforshipsand  steamers, 

186. 
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Galton  (F.)  on  the  domestication  of  ani- 
mals; 93. 

Garner  (R.)  on  the  vocal  organ  of  the 
Coriia,  an  aquatic  insect,  122. 

•Gas,  George  Glover  on  instruments  for 
the  measurement  of,  186. 

,  Prof.  W.  B.  Rogers  on  an  inven- 
tion by  Mr.  Cornelius  for  lighting  by 
electricity,  40. 

— ,  illuminating,  Pro£  W.  B.  Rogers 
on  apparatus  and  processes  for  the 
chemical  and  photometrical  testing  of, 
39. 

• ,  nitrogen,  Francis  Barham  on  the 

alimentary  character  of,  117. 

,  oxygen.  Dr.  B.  W.  Richardson  on 

the  inhalation  of,  125. 

Gassiot  (J.  P.)  on  the  adaptation  of  bi- 
sulphide-of -carbon  prisms,  and  the  use 
of  telescopes  of  long  focal  distance,  in 
the  examination  of  the  sun's  spectrum, 
11. 

•Gauge,  G.  Hartmann's  description  of  a 
parallel,  186. 

Gee  (A.)  on  the  mode  adopted  at  the 
Bedford-on-Avon  Union  for  the  utili- 
sation of  sewage,  28. 

Geology  of  the  South-west  of  England, 
C.  Moore  on  the,  69. 

Gibb  (Dr.  G.  D.)  on  the  difference  be- 
tween the  larynx  of  the  negro  and 
that  of  the  white  man,  94 ;  on  the 
various  forms  assumed  by  the  glottis, 
122 ;  on  the  action  of  the  bromides  of 
lithium,  zinc,  and  lead,  123. 

•Gibraltar  cave,  Dr.  Falconer  on  fossil 
and  human  remains  of  the,  63. 

— ,  G.  Busk  on  a  very  ancient  human 
cranium  from,  91. 

Girders,  J.  L.  Stothert  and  Robert  Pitt 
on  a  machine  for  testing,  189. 

Glacial  drift  in  the  Shetland  Islands, 
C.  W.  Peach  on  traces  of,  69. 

Glacier-system  in  S.  Norway,  Charles 
M.  Doughty  on  the  Yostedal  Brae, 
143. 

Glaciers,  Rev.  G.  Browne  on  the  pris- 
matic formation  of  ice  in,  24. 

Gladstone  (Dr.)  on  the  transmission  of 
the  red  ray  by  many  coloured  solu- 
tions, 11. 

Glottis,  Dr.  G.  D.  Gibb  on  the  various 
forms  assumed  by  the,  122. 

•Glover  (George)  on  instruments  for  the 
measurement  or  gas,  186. 

Gold,  F.  Crace-Calvert  on  a  new  method 
of  extracting  gold  from  auriferous 
ores,  26. 

Goodman  (Dr.  John)  on  the  functions 
of  the  Ever,  123. 


Gore  (R.  T.)  on  the  mortality  of  the 

city  of  Bath,  167. 
Grain,  Frederick  Purdy  on  the  quantity 

and  value  of  foreign,  imported  into 

the  United  Kingdom  since  the  repeal 

of  the  Corn  Laws*171. 
Granite  blocks  from  Wasdale  craig,  Prof. 

Phillips  on  the  distribution  of,  66. 
Grant  (Col.  C.  A.)  on  a  cotton-chart, 

showing  the  effect  on  cotton  of  the 

civil  war  in  America,  166. 
Gray  (Dr.  J.  K),  address  as  president  of 

Section  D,  76;    on  the  new  corals 

from  the  Shetlands,  96. 
* .  notes  on  the  whalebone  whales, 

witk  a  synopsis  of  the  species,  96. 
Greeks,  Ilyde  Clarke  on  the  Iberian 

population  of  Asia  Minor  anterior  to 

the,  140. 
Groom  (C.  Ottley)  on  the  food  of  birds, 

96. 
•Guerry  (M.)  on  crime  in  England  and 

France,  167. 
•Gun,  Edward  Charlesworth  on  the  new 
•  elevator,  186. 
Gutta  percha,  Dr.  R.  Riddell  on  balatta 

and  other  gums  as  a  substitute  for,  87* 

•Hannyngton  (Maj.-Gen.)  on  the  French 
calculating-machine,  167. 

Harcourt  (A.  Vernon)  on  the  rate  of 
chemical  change,  2o. 

•Hardy  (R.  W.)  speculations  on  phy- 
sical astronomy,  o. 

Harkness  (ProfV)  on  the  lower  Silurian 
rocks  of  the  S.  E.  of  Cumberland  and 
the  N.  E.  of  Westmoreland,  63. 

Harley  (Dr.)  on  the  poisoned  arrows  of 
savage  man,  144. 

•Hartmann  (G.)  description  of  a  parallel 
gauge,  186. 

Hartnup  (John),  diagram  of  the  great 
storm  of  December  3, 1863,from  the  re- 
cordsof  theself-regisWingiiistniments 
of  the  Liverpool  Observatory,  17. 

•Hauer  (F.  von)  on  the  latest  labours  of 
the  Imperial  Geological  Institute  of 
the  Austrian  Empire.  64. 

Haviland  (Alfred)  on  the  hour  of  death 
in  acute  and  chronic  disease,  123. 

Hawkshaw  (John),  his  address  as  Pre- 
sident of  Section  G,  186. 

•Hayden  (Dr.  Thomas)  on  the  relative 
and  special  applications  of  fat  and 
sugar  as  respiratory  food,  124 

•Henart  (M.)  on  some  of  the  oolitic 
strata  seen  at  Dundry,  67. 

Hector  (Dr.  James)  on  the  geology  of 
the  Province  of  Otago,  New  Zealand, 
64* 
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'Heights,  M.  Moggridge  on  an  easy 
mode  of  measuring  4. 

•Henderson  (Captain  A.)  on  the  prac- 
tical progress  of  naval  architecture  in 
ocean  and  river  steamers,  &c.  186. 

Hennessy  (Prof.)  on  the  possible  con- 
nexion between  the  ellipticity  of 
Mars  and  the  general  appearance  of 
its  surface,  5 ;  on  the  regression  of 
temperature  during  the  month  of  May, 
17 j  on  the  possible  conditions  of  geo- 
logical climate,  56. 

Herapath  (Dr.  W.  Bird}  on  the  pedicel- 
Ian®  of  the  Echinoaermata,  06 ;  on 
the  genus  Svnapta,  97 ;  on  the  occur- 
rence of  indigo  in  purulent  discharges, 
124  - 

•Herbert  (R.)  on  the  statistics  of  live 
stock,  167. 

Hevwood  (James)  on  the  recommenda- 
tions of  the  Public  Schools  Commis- 
sioners for  the  distribution  of  school- 
time,  167. 

•Himins  (E.  8.)  on  otolites,  67. 

Higtdey  (Samuel)  on  a  cheap  form  of 
automatic  regulator  for  the  electric 
light,  18;  on  the  application  of  pho- 
tography and  the  magic  lantern  to 
class  demonstrations  in  microscopic 
science  and  natural  history,  98. 

•flinckfl  (Rev.  Thomas)  on  some  new 
hydroid  zoophytes,  and  on  the  classi- 
fication ana  terminology  of  the  hy- 
droida,  98;  on  the  medusoid  tubu- 
larian  soophyte,  and  its  return  to  a 
fixed  condition  after  the  liberation  of 
the  ova,  99. 

Hippius  (M.  Alexander)  on  Russian 
trade  with  Bokhara,  146. 

Hirst  (T.  A-)  on  a  generalisation  of  the 
method  or  geometrical  inversion,  8. 

•Hodge  (H.  0.)  on  the  origin  of  certain 
rocks,  and  on  the  ossiferous  caverns  of 
the  south  of  Devonshire,  67. 

•Hodgkin  (Dr.  T.)  on  some  geological 
appearances  in  the  N.W.  of  Morocco, 

Horse-chestnut,  Dr.  John  Davy  on  the, 

121. 
Hot  spring  in  Wheal  Clifford,  Cornwall, 

Dr.  W.  A.  Miller's  chemical  exami- 
nation of  a,  86. 
Hoggins  (W.)  on  the  spectra  of  some  of 

the  heavenly  bodies.  12. 
•Hume  (Rev.  Dr.)  on  the  locality  of  the 

various  religious  bodies  inlreland,  169. 
•Hunt  (Sterry)  on  organic  remains  in 

Laurentian  rocks  in  Canada,  68. 
Hybrids  or  crosses,  John  Crawford  on  the 

supposed  infecundity  of  human,  142. 


•Hydrogen,  Thomas  Fairieyon  the  ac- 
tion o^  on  polycyanides,  26w 

• 9  sulphuretted,  Maxwell  Lvte  on 

an  apparatus  for  the  preservation  or 
disengagement  o£82. 

Hydroid  zoophytes.  Rev.  ThamasHincks 
on  some  new,  98. 

Iberian  population  of  Asia  Minor  ante- 
rior to  the  Greeks,  Hyde  Clarke  on 
the,140. 

•Ice,  Rev.  0.  F.  Browne  on  the  forma- 
tion and  condition  of  the,  in  certain 
ice-caves  of  the  Jura,  Voegian  Jura, 
Dauphin^,  and  Savoy,  62. 

,  Rev.  G.  Browne  on  the  prismatic 

formation  of,  in  certain  ice-caves  and 
glaciers,  24. 

•India,  Southern,  Dr.  Shortt  on  some 
rude  tribes  supposed  to  be  the  abori- 
gines o£,  147. 

,  Samuel  Brown  on  the  rates  of 

mortality  and  marriage  amongst  Eu- 
ropeans in-163. 

Indigo,  Dr.  W .  Bird  Herapath  on  the 
occurrence  of,  in  purulent  discharges, 
124 

•Insanity,  Dr.  R.  Boyd  on  the  measure- 
ments of  the  head  and  weight  of  the 
brain  in  696  cases  ot^  119. 

Inversion,  geometrical,  T.  A.  Hirst  on  a 
generalization  of  the  method  oL  3. 

Iranian  race.  M.  Nicolas  de  Ehanikof  on 
the  ethnology  of  the,  146. 

Ireland,  J.  Wilson  on  registration  of 
births  and  deaths  in,  180. 

Iris,  J.  J.  Walker  on  a  recent  descrip- 
tion of  an,  seen  in  the  Lake  of  Lu- 
cerne, 13. 

Iron  age  of  society,  John  Crawford  om 
the  supposed,  143. 

Iron  and  steel,  H.  0.  Sorby  on  micro- 
scopical photographs  of  various  kinds 
of,  189. 

Iron,  James  Williams  on  the  elasticity 
of;  190. 

Iron-smelting,  Dr.  B.  H.  Paul  on  useful 
applications  of  slag  from,  37.  • 

Ischia,  Dr.  T.  L.  Phipson  on  the  medi- 
cinal muds  of  the  island  of^  38. 

•Isomorphism,  Dr.  Williamson  on,  46. 

Jeffreys  (J.  Gwyn)  on  Stilifer,  a  genus 
of  quasi-parasitic  mollusks,  with  par- 
ticulars of  the  European  species,  S. 
Turtoni,99. 

Jenkin  (Aeeming)  on  the  retardation 
of  electrical  signals  on  land-lines,  13 ; 
on  an  electric-resistance  balance  con- 
structed by  Pro!  W.  Thomson,  14. 


Digitized  by 


Google 


IND1X  II. 


208 


Jenyns  (Rev.  L.)  on  the  temperature 

and  rainfall  at  Bath,  17. 
•Jesso,  W.  Martin  "Wood  on  the  hairy 

men  of,  150. 
Johnson  (T.)  on  the  successful  acoom- 

pHahment  of  the  plan  to  transport 

salmon  ova  to  Australia,  90. 
Jordan  Valley  and  Eastern  Palestine. 

Rev.  EL  B.  Tristram  on  the  physical 

and  political  geography  of  the,  148. 
Junod  (Dr.  T.)  on  the  physiological 

effects  of  the  vacuum  apparatus,  125, 

#Ealatoa  and  Puloweh,  John  Cameron 
on  the  islands  of^  140. 

Eeene  (William)  on  the  coal-measures 
of  New  South  Wales,  with  Spirifer, 
Glossopteris,  and  Lepidodendron,  58. 

•Keevil  (EL)  on  the  development  of 
electricity  from  the  ravs  or  the  sun 
and  other  sources  of  light,  14 

•Kemp  (Dr.  Q-.)  on  ozone,  82. 

Kennedy  (Lieut-Col.)  on  the  British 
home  and  colonial  empire  in  its  mu- 
tual relations,  109. 

Ehanikof  (M.  Nicolas  de)  on  the  ethno- 
logy of  the  Iranian  race,  145. 

•Kingswood  Hill,  on  the  geological  for- 
mation of  the  district  around,  52.     k 

King  (William  Poole),  on  the  premature 
decay  of  the  frescoes  in  the  Houses  of 
Parliament,  its  cause  and  remedy,  32. 

•Kirk  (A.  C),  on  the  production  of  cold 
by  the  expansion  ol  air.  32. 

Kirkby  Lonsdale,  Pro!  Phillips  on  the 
formation  of  valleys  near,  68. 

Kjokkenmodden  on  the  coast  of  Corn- 
wall, C.  Spenoe  Bate  on  a  human 
skull  and  the  bones  of  animals  found 
with  pottery  in  a,  88. 

•Kurdistan,  J.  G.  Taylor's  notes  on,  148. 

•Ladders,  G.  Fawcus  on  improvements 

in  scaling-  and  other,  186. 
Land-transfer  of  Australia  as  applicable 

to  Ireland,  Colonel  Torrens  on  the, 

179. 
Lankester  (E.  R.)  on  the  species  of  the 

genus  Pteraspis,  58. 

on  the  genus  Pteraspis,  10D* 

Larynx  of  the  negro  and  that  of  the 

white  man,  Dr.  G.  D.  Gibb  on  the 

difference  between  the,  94* 
•Laurentian  rocks  in  Canada,  Sir  W. 

Logan,  Dr.  Dawson,  and  Dr.  Sterry 

Hunt  on  organic  remains  in,  58. 
Lead,  Dr.  G.  D.  Gibb  on  the  action  of 

the  bromides  o£  128. 
,  metallic,  Dr.  A.  T.  Machattie  on 

the  presence  of  nickel  in,  34. 


Lebanon,  Rev.  H.  B.Tristram  on  a  bone- 
breccia  with  flints  in,  72. 

Leckenby  (John)  on  the  boulder-clay 
and  drift  of  Scarborough  and  East 
Yorkshire,  58. 

Lee  (Dr.)  on  an  extensive  lunar  plain 
near  the  Montes  Hercynii,  which  it  is 
proposed  to  name  Otto  Struve,  6. 

Lenses,  ellipsoidal,  Be  v.  Thomas  Furlong 
on  the  possibility  of  constructing.  5. 

•Lentil  as  an  article  of  food,  C.  G.  Mon- 
teith  on  the,  125. 

Levi  (Prof.  Leone)  on  the  economical 
administration  of  the  navy,  169. 

—  on  the  number  and  occupation  of 
foreigners  in  England,  169. 

Lias  oi  Somersetshire,  Henry  B.  Brady 
on  the  Foraminifera  of  the  middle  and 
upper,  50. 

,  Rev.  P.  Brodie  on  two  outliers  of, 

in  S.  Warwickshire,  52. 

— — >  white,  of  Dorsetshire,  Dr.  T. 
Wright  on  the,  75. 

•Life- boats  for  ships  and  steamers,  G.  B. 

•    Galloway  on,  186. 

•Life-tables  by  the  Swedish  calculating- 
machine,  Dr.  W.  Farr  on,  165. 

Liauids,  C.  Tomlinson  on  the  oohesion- 
figuree  of  liquids,  21. 

Lithium,  Prof;  Roscoe  on  the  existence 
o£  in  the  Bath  waters,  41. 

,  Dr.  G.  D.  Gibb  on  the  action  of 

the  bromides  of,  123. 

•live  stock,  R  Herbert  on  statistics 
of,  167. 

Liver,  Dr.  John  Goodman  on  the  func- 
tions of  the,  123. 

of  Man  and  the  Pig,  Dr.  L.  T.  A. 

Carter  on  the  lymphatics  in  the,  119. 

•Logan  (Sir  W.)  on  organic  remains  in 
Laurentian  rocks  in  Canada,  58. 

Lucerne,  lake  of^  J.  J.  Walker  on  a  re- 
cent description  of  an  iris  seen  in  the, 
13. 

Lunar  plain  near  the  Montes  Hercynii, 
Dr.  Lee  on  an  extensive,  proposed  to 
be  named  Otto  Struve,  6. 

Lunar  spot,  Werner,  Rev.  T.  W.  Webb 
on  a  suspected  change  of  brightness 
in  the,  8. 

Lungs,  William  Turner  on  a  supple- 
mentary system  of  nutrient  arteries 
for  the,  129. 

Lymphatics  in  the  liver  of  man  and 
the  pig,  Dr.  L.  T.  A.  Carter  on  the. 
119. 

•Lyte  (Maxwell)  on  an  apparatus  for  the 
preservation  or  disengagement  of  sul- 
phuretted hydrogen,  carbonic  acid,  or 
other  gases,  32. 
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Macadam  (Dr.  Stevenson)  on  the  pollu- 
tion of  rivers  by  the  sewage  of  towns, 
32. 

Machattie  (Dr.  A.  T.)  on  the  detection 
of  poisons  by  dialysis,  34 ;  on  the  pre- 
sence of  nickel  in  metallic  lead,  34. 

•Mackenzie  (J.)  on  the  New  South 
Wales  coal-field,  59. 

•Mackenzie  (Miss  Muir)  on  her  journeys 
in  the  South  Sclavonic  countries  of 
Austria  and  Turkey,  145. 

•Maclea  (Kenneth)  on  a  remarkable 
storm-  and  beach-wave  at  St  Shott's 
Newfoundland,  145. 

Magnetic  induction  and  electricity,  J.  B. 
Thompson  on  the  mechanical  theory 
and  application  of  the  laws  of,  15. 

Man,  John  Crawfurd  on  the  early  mi- 
gration of,  143. 

— ,  Rev.  T.  Farrar  on  the  fixity  of  the 
types  of,  143. 

— ,  savage,  Dr.  Harley  on  the  poisoned 
arrows  of,  144. 

Manatus  Vogelii,  Dr.  Baikie  on  the,  88. 

Maories  of  New  Zealand,  Col.  Sir  J.  E. 
Alexander  on  the,  136. 

Marey's  new  sphygmograph,  Dr.  J. 
Hughes  Bennett  on,  119. 

Mars,  Prof.  Hennessy  on  the  possible  con- 
nexion between  the  ellipticity  of,  and 
the  general  appearance  of  its  surface,  5. 

Measure,  Prof.  W.  J.  M.  Rankine  on 
units  o$  188. 

Medicinal  mud  of  the  island  of  Ischia, 
Dr.  T.  L.  Phipson  on  the,  38. 

Meenas,  a  wild  tribe  of  Central  India, 
Lieut-Col.  Showers  on  the,  147. 

Mendip  caverns,  W.  A.  Sanford  on  car- 
naasial  and  canine  teeth  from  the,  69. 

Mesozoic  sandstone  of  the  Connecticut 
valley,  Prof  W.  B.  Rogers  on  a  pecu- 
liar fossil  found  in  the,  66. 

Meteorites,  $L  C.  Sorby  on  the  conclu- 
sion to  be  drawn  from  the  physical 
structure  of  some,  70. 

Michie  (Alexander),  notes  on  China, 
Mongolia,  and  Siberia,  1863, 145. 

•Middle ton  (A.B.),  sanitary  statistics  of 
Salisbury,  169. 

Milk  and  Scotch  barley  as  an  article  of 
diet,  George  Frean  on  the  use  of,  122. 

Miller  (Dr.  W.  A.),  chemical  examina- 
tion of  a  hot  spring  in  Wheal  Clifford, 
Cornwall,  35. 

■  on  the  spectra  of  some  of  the 

heavenly  bodies,  12. 

Milton  (Viscount)  and  Dr.  Cheadle  on 
an  expedition  across  the  Rocky  Moun- 
tains into  British  Columbia  by  the 
Yellow-head  or  Leather  Pass,  141. 


•Mineral  basin,  A.  Barrett  on  the  Soutk 

Wales.  50. 
Mines  of  Cornwall,  W.  W.  Smyth  on 

the    thermal  water   of  the  Clifford 
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on  the  old  Welsh  mistletoe  cure 
for  St  Vitus's  dance,  87. 

Molluscs  of  Bath,  J.  £.  Daniel  on  the,  9a 

Mongolia,  Alex.  Michie's  notes  on,  145. 

•Monteith  (C.  G.)  on  the  lentil  as  an 
article  of  food,  and  its  use  from  the 
earliest  historical  time,  125. 

Moon's  surfiice,  Rev.  T.  W.  Webb  on 
the  invisible  part  of  the,  9. 

,  W.  R.  Burt  on  methods  of  detect- 
ing changes  on  the,  4. 

•Morocco,  Dr.  T.  Hodgkin  on  some  geo- 
logical appearances  in  the  north-west 
of,  58. 

Moore  (C.)  on  the  geology  of  the  south- 
west of  England,  59. 

Mortality  and  marriage  amongst  Euro- 
peans in  India,  Samuel  Brown  on  the 
rates  of,  163. 

Mortality  in  Paris  and  London,  William 
Tite  on  the  comparative  rates  of,  177. 

#Mo8sman  (Dr.  S.)  on  the  constitution 
of  the  atmosphere,  36 ;  on  the  atmo- 
sphere, showing  that  there  is  a  diffe- 
rence in  its  vital  constituents  north 
and  south  of  the  Equator,  146. 

•Miiller  (Dr/)  on  Euphorbiacesa,  87. 

•Murchison  (SirR.  L)  on  the  occurrence 
of  the  same  fossil  plants  in  the  Per- 
mian rocks  of  Westmoreland  and  Dur- 
ham. 69:  his  address  as  president  of 
Section  E,  130. 

Navy,  Prof  Leone  Levi  on  the  econo- 
mical administration  of  the,  169. 

Nervous  tissue,  W.  E.  C.  Nourse  on  the 
action  of  the,  concerned  in  perception, 
125. 

•New  South  Wales  coal-field,  J.  Mac- 
kenzie on  the,  59. 

,  William  Keene  on  the  coal-mea- 
sures of,  58. 

New  Zealand,  Col.  Sir  James  Edward  on 
the  Maories  ot,  136. 

•Nicaragua,  Commander  B.  Pirn  on  the 
volcanic  phenomena  and  mineral  and 
thermal  waters  of,  66. 

Nickel,  Dr.  A.  T.  Machattie  on  the  pre- 
sence of,  in  metallic  lead,  34. 

•Nitrogen  gas,  Francis  Barham  on  the 
alimentary  character  of,  117. 

Noble  (A)  on  Reaumer's  porcelain,  86. 

Nourse  (W.  E.  C.)  on  the  action  of  the 
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nervous  tissue  concerned  in  perception! 
125. 

Odling  (William),  his  address  as  presi- 
dent of  Section  B,  21. 
OH-  paraffin,  Dr.  B.  H.  Paul  on  crude,  36. 
Old  red  sandstone  at  Portishead,  W. 

Hellier  Baily  on  the  occurrence  of 

fish-remains  in  the,  49. 
Olenoid  trilohites  from  the  lowest  foesili- 

ferous  rocks  of  Wales,  J.  W.  Salter 

on  some  new  forms  o£,  67. 
•Oolite,  J.  Randell  on  the  position  in 

the  great,  and  the  mode  of  working, 

of  the  Bath  freestone,  66. 
Ores,  F.  Crace-Calvert  on  a  new  method 

of  extracting  gold  from  auriferous,  25. 
•Ossiferous   caverns  of  the  south   of 

Devonshire,  H.  C.  Hodge  on  the,  57. 
Otago,  New  Zealand,  Dr.  James  Hector 

on  the  geology  of  the  province  of,  54. 
•Otolites,  E.  S.  Higgins  on,  57. 
Oxygen  gas,  Dr.  B.  W.  Richardson  on 

the  inhalation  of,  125. 
Oyster,  Frank  Buckland  on  the  natural 

history  and  cultivation  of  the,  89. 
•Ozone,  Dr.  G.  Kemp  on,  32. 

Palsechinus,  W.  Hellier  Baily  on  some 
new  points  in  the  structure  of,  49. 

Paraffin  oil,  Dr.  B,  H.  Paul  on  crude, 
36. 

Paul  (Dr.  B.  H.),  on  crude  paraffin  oil, 
36. 

• on  the  disposal  of  town  refuse,  36. 

on  useful  applications  of  slag  from 

iron-smelting,  37. 

Peach  (C.  W.)  on  traces  of  glacial  drift 
in  the  Shetland  Islands,  59;  addi- 
tional list  of  fossils  from  the  boulder- 
clay  of  Caithness,  61. 

Peacock  (R.  A.),  new  formula  for  calcu- 
lating steam-pressures,  steam  and  vol- 
canoes, bursting  of  boilers,  19;  on 
chain-cable  and  anchor  testing,  187. 

Pengelly  (W.)  on  changes  of  relative 
level  of  land  and  sea  in  S.-E.  Devon- 
shire in  connexion  with  the  antiquity 
of  mankind,  63 ;  on  an  accumulation 
of  shells  with  human  industrial  re- 
mains found  on  a  hill  near  the  river 
Teign,  in  Devonshire,  63. 

•Permian  rocks  of  Westmoreland  and 
Durham,  Sir  R.  I.  Murchison  on  the 
occurrence  of  the  same  fossil  plants  in 
the,  59. 

Peruvian  coast-valleys  of  Chira  and 
Piura  and  the  adjacent  deserts,  Ri- 
chard Spruce  on  the  physical  geogra- 
phy of  the,  148. 


Petherick  (John),  latest  news  from  Mr 
S.  Baker,  the  traveller  in  Central 
Africa,  14a 

Phillips  (Prof),  notice  of  the  physical 
aspect  of  the  sun,  7 ;  his  address  as 
president  of  Section  C,  45 ;  on  the  dis- 
tribution of  granite  blocks  from  Was- 
dale  craig,  05;  on  the  formation  of 
valleys  near  Kirkby  Lonsdale,  63; 
on  the  measure  of  geological  time  by 
natural  chronometers,  64. 

Phipson  (Dr.  T.  L.)  on  the  black  stones 
which  fell  from  the  atmosphere  at 
Birmingham  in  1858, 37 ;  on  the  me- 
dicinal muds  of  the  island  of  Ischia. 
88. 

Phosphorus,  Dr.  W.  Bird  Herapath  on  a 
new  method  of  detecting,  by  its  hy- 
drogen compound,  when  in  mixed 
gases,  31. 

Photography  and  the  magic  lantern. 
Samuel  Highley  on  the  application  of, 
to  class-demonstrations  in  microscopic 
science  and  natural  history,  98. 

,  quantitative,  Prof  Roscoe's  con- 
tributions towards  the  foundation  of, 
40. 

Photometer  for  meteorological  observa- 
tion, Pro£  Roscoe  on  a,  41. 

Photo-sculpture,  A.  Claudet  on,  10. 

•Pirn  (Commander  B.)  on  the  volcanic 
phenomena  and  mineral  and  thermal 
waters  of  Nicaragua,  66. 

Pitman  (TL)  on  briel  writing,  169. 

Pitt  (Robert)  on  a  machine  for  testing 
girders,  189. 

Plants,  Prof,  Balfour  on  some  rare 
Scotch,  86. 

Poisons,  Dr.  A.  T.  Machattie  on  the  de- 
tection of,  by  dialysis,  34. 

•Polycyanides,  Thomas  Fairley  on  the 
action  of  hydrogen  on,  26. 

Poole  (Reg.  Stuart)  on  the  ethnic  rela- 
tions of  the  Egyptian  race,  146. 

Porcelain,  A.  Noble  on  Reaumer's,  36. 

Portishead,  W.  Hellier  Baily  on  the  oc- 
currence of  fish-remains  in  the  old 
red  sandstone  at,  49. 

Post-office  savings-banks,  W.  Chetwynd 
on  the  progress  of,  163. 

Pre-Cambrian  (Laurentian)  island  of 
St.  David's,  Pembrokeshire,  J.  W. 
Salter  on  the,  67. 

•Prideaux  (T.  S.)  on  the  principles  of 
ethnology.  147. 

Prideaux  (T.  Symes)  on  the  construc- 
tion of  shot-proof  targets,  187. 

•Prideaux  (W.  T.  S.),  on  the  functions 
of  the  cerebellum,  125. 

Prism,  single,  J.  Browning  on  a.  new 


Digitized  by 


Google 


206 


REPORT— 1864. 


form  of  spectroscope,  in  which  direct 

vision  is  obtained  with  a,  9. 
Pteraspis,    E.    R.    Lankester    on    the 

species  of  the  genus,  58. 
— ,  E.  R.  Lankeater  on  the  genus,  100. 
Pterodactyle,  Harry  Seeley  on  the,  as 

evidence  of  a  new  subclass  of  Verte- 

brata  (Saurornia),  69. 
Purdv  (Frederick)  on  the  quantity  and 

value  of  foreign  pain  imported  into 

the  United  Kingdom  since  the  repeal 

of  the  Corn  Laws,  171. 
Purulent  discharges,  Br.  W.  Bird  Hera- 

?ath  on  the  occurrence  of  indigo  in, 
24. 
Purus,  Richard  Spruce  on  the  river,  148. 

Quadrumana,  Dr.  Edwards  Crisp's  con- 
tributions to  the  anatomy  of  the,  with 
a  comparative  estimate  of  the  intelli- 
gence of  the  apes  and  monkeys,  82. 

Railway  trains,  Peter  W.  Barlow  on  the 
power  required  to  overcome  the  vis 
inertia)  of,  184 

Railways,  underground,  —  Symons  on 
the  working  of,  by  hydraulic  power, 
189. 

Rainfall  and  temperature  at  Bath,  the 
Rev.  L.  Jenyns  on  the,  17. 

•Randell  (J.)  on  the  position  in  the 
Great  Oolite,  and  the  mode  of  work- 
ing, of  the  Bath  freestone,  66. 

Rankine  (Prof.  W.  J.  M.)  on  the  pro* 
parties  of  certain  stream -lines,  20  j  on 
some  of  the  strains  of  ships,  187  $  on 
units  of  measure,  188. 

Reanmer's  porcelain,  A.  Noble  on,  86. 

Red  ray,  Dr.  Gladstone  on  the  trans* 
mission  of  the,  by  many  coloured  so- 
lutions, 11. 

*  Religious  bodies  in  Ireland,  Rev.  Dr. 
Hume  on  the  localities  of  the  various, 
169. 

Rhatic  bone-bed  at  Enowle,  Rev.  P.  B. 
Brodie  on  the,  52. 

Rheetic  (or  Penarth)  beds  of  the  neigh- 
bourhood of  Bristol  and  the  S.W.  of 
England,  Henry  W.  Bristow  on  the, 
60. 

*Rhisopod,  W.  A.  Sanford  on  a  new 
British,  and  some  other  marine  ani- 
mals, 100. 

Richardson  (Dr.  B.  W.)  on  the  inhala- 
tion of  oxygen  gas,  125. 

on  the  physiological  effects  of  to- 
bacco, 126. 

Riddell  (Dr.  R.)  on  balatta  and  other 
gums  as  a  substitute  for  gutta  percha, 


Rocks,  Prof  Harkness  on  the  lower  Si- 
lurian, of  the  S.E.  of  Cumberland  and 
the  N.E.  of  Westmoreland,  6a 

Rocks  and  fossils,  Harry  Seeley  on  As 
significance  of  the  sequence  of,  69. 

Rogers  (Prof.  H.  D.)  on  the  "liquid 
steering-compass"  and  u  momtorcoav- 
pass,"14. 

Rogers  (Prof  W.  B.)  on  apparatus  and 
processes  for  the  chemical  and  photo- 
metrical  testing  of  illiuninatang  gas, 
89 ;  on  an  invention  by  Mr.  Ctaraelio* 
for  lighting  gas  by  electricity,  40 ;  oa 
a  peculiar  fossil  form  in  the  mesosoic 
sandstone  of  the  Connecticut  valley, 
discovered  by,  66. 

Rosaniline,  J.  A.  Wanklyn  on  the  ra- 
tional formula  of,  42. 

Roscoe  (Prof),  contributions  towardi 
the  foundation  of  quantitative  pho- 
tography, 40;  on  a  chemical  photo- 
meter for  meteorological  observation, 
41 ;  on  the  existence  of  lithium,  stron- 
thium,  and  copper  in  the  Bath  waters, 

Rubidge  (Dr.  R  N.)  on  the  relations 
of  the  Silurian  schist  with  the  quarts- 
ose  rocks  of  S.  Africa,  66. 

Russell  (W.  H.  L.)  on  symbolic  expand 
sions,  4. 

•Sails,  revolving.  Cant  Wheatley  on,  190. 

'Salisbury,  A.  B.  Middleton  on  the  sa- 
nitary statistics  of,  169. 

Salmon-hatching  and  salmon-ladders, 
Frank  Buckland  on,  91. 

SalmonicLe,  Dr.  John  Davy  on  the, 
chiefly  relating  to  their  generative 
power,  93. 

Salmon  ova,  T.  Johnson  on  the  success- 
ful accomplishment  of  the  plan  to 
transport  to  Australia,  99. 

Salter  (J.  W.)  on  some  new  forms  of 
olenoid  trilobites  from  the  lowest  fbe- 
silif  erous  rocks  of  Wales,  67 ;  on  the 
old  Pre-Cambrian  (Laurentian)  island 
of  St  David's,  Pembrokeshire,  67. 

•Samarcand,  M.  Vambery'a  visit  to,  14a 

Sanders  ( W.)  on  a  geological  map  of  the 
Bristol  coal-field,  68. 

Sanford  (W.  A.)  on  carnaasial  and 
canine  teeth  from  the  Mendip  caverns, 
probably  belonging  to  Felis  antiqua,69. 

•—  on  a  new  British  Rhixonod  and 
some  other  marine  animals,  100. 

Saunders  (T.  W.),  statistics  of  crime 
and  criminals  in  England,  172. 

Scarborough  and  E.  Yorkshire,  John 
Leckenby  on  the  boulder-clay  and 
drift  a£f  68. 
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•Sohomburgk  (Sir  Robert),  a  journey  to 
Xiengmai  and  Moulmein,  147. 

Soott  (Dr.)  on  the  Tardus  torquatus  as 
observed  in  Devonshire,  100. 

Scott  (W.  L.^  on  some  probable  new 
sources  of  tnallium,  41. 

•Screw-propellers,  G.  B.  Galloway  on 
improvements  in,  186. 

•Scythians.  Doc  de  Rousillon  on  the. 
147. 

Seeley  (Harry)  on  the  Pterodactyle  as 
evidence  or  a  new  subclass  of  Verte- 
brata  (Saurornia),  69 ;  on  the  signifi- 
cance of  the  sequence  of  rocks  and 
fossils,  69  j  on  the  significance  of  the 
septa  and  siphuncles  of  cephalopod 
shells,  100. 

Belwyn  (Captain)  on  submarine  tele- 
graphy, 1&. 

•Sewage,  Br.  H.  Bird  on  the  utilization 
of,  34 

,  W.  Gee  on  the  mode  adopted  at 

the  Bradford-on-Avon  Union  for  the 
utilization  of,  28. 

of  towns,  Dr.  Stevenson  Macadam 

on  the  pollution  of  rivers  by  the,  32. 

Sewerage  question,  Dr.  J.  Hughes  Ben- 
nett on  the  physiological  aspect  of  the. 
117. 

Sexes,  Dr.  John  Davy  on  the  tempera- 
ture of  the,  121. 

Shells,  W.  Pengelly  on  an  accumulation 
of,  with  human  industrial  remains, 
found  near  the  river  Teign,  in  Devon- 
shire, 63. 

Shetland  Islands,  C.  W.  Peach  on  traces 
of  glacial  drift  in  the,  59. 

Shetland's,  Dr.  J.  E.  Gray  on  the  new 
corals  from  the.  95. 

Ships  of  war,  Admiral  Sir  R  Belcher 
on  improvements  in  the  defence  of, 
184. 

,  Captain  Wheatley  on  improve- 
ments in  the  defence  of,  190. 
•Ships,   plated,    and  their   armament, 
Capt.  Wheatley  on,  190. 

,  Trot  W.  J.  M.  Rankine  on  some  of 

the  strains  of,  187. 
♦Shortt  (Dr.)  on  some  rude  tribes  sup- 
nosed  to  be  the  aborigines  of  S.  India, 

Showers  (Lieut -CoL)  on  the  Meenas,  a 

wild  trioe  of  Central  India,  147. 
Siberia,  Alex.  Michie's  notes  on,  145. 
•Silicates,  aluminous,  Dr.  Sullivan  on 

the  precipitation  otfrom  solution,  42. 
Silurian  schist,  Dr.  R.  N.  Rubidge  on 

the  relations  of  the,  with  the  quartiose 

rocks  of  S.  Africa.  66. 
Skulls,  ancient  British,  Dr.  J.  Thurnam 


on  obliteration  of  the  sutures  in  one 
class  of;  12a 

Slap,  Dr.  B.  H.  Paul  on  useful  applica- 
tions o£  from  iron-smelting,  87. 

•Slavonic  countries  of  Austria  and  Tur- 
key in  Europe,  Miss  Muir  Mackenzie 
on  her  journeys  in  the  south,  145. 

Smith  (Dr.  Edward),  his  address  as  pre- 
sident of  the  Subsection  D,  101 ;  on 
the  best  method  of  estimating  the  nu- 
tritive value  of  foods  and  dietaries,  128. 

Smyth  (W.  W.)  on  the  thermal  water 
of  the  Clifford  amalgamated  mines  of 
Cornwall,  70. 

Solar  photosphere,  Rev.  W.  R.  Dawes 
on  the  present  aspect  of  the  discussion 
respecting  the  telescopic  appearance 
of  the,  4. 

Somersetshire,  Henry  B.  Brady  on  the 
Foraminifera  of  the  middle  and  upper 
Has  of,  50. 

W.  Boyd  Dawkins  on  the  newer 

Pliocene  fauna  of  the  caverns  and 
river-deposits  of,  53. 

Sorby  (EL  C.)  on  the  conclusion  to  be 
drawn  from  the  physical  structure  of 
some  meteorites,  70;  on  microscopical 

'  photographs  of  various  lands  of  iron 
and  steel,  189. 

Sound,  Dr.  J.  Stevelly  on  a  mode  of  de- 
termining the  velocity  of,  20. 

•South  Wales  mineral  basin,  A.  Bassett 
on  the^50. 

Species,  Dr.  Daubeny  on  the  decay  of, 
and  on  the  natural  provisions  for  ex- 
tending their  duration,  87. 

Spectra  of  some  of  the  heavenly  bodies, 
Profc  W.  A.  Miller  on  the,  12. 

Spectroscope,  J.  Browning  on  a  new 
form  ot  in  which  direct  vision  is 
obtained  with  a  single  prism,  9. 

Spence  (R)  on  cooper-smelting,  41. 

Spender  (Edward)  on  the  "truck  sys- 
tem "  in  some  parts  of  the  West  of 
England,  175. 

Sphygmograph,  Dr.  J.  Hughes  Bennett 
on  Marcy's  new,  119. 

Spiders,  Richard  Beck  on  the  spinnerets 
of,  88. 

,  trap-door,  from  Corfti,R.  P.Wright 

on  some,  101. 

Spruce  (Richard)  on  the  physical  geo- 
graphy of  the  Peruvian  coast-valleys 
of  Chira  and  Piura  and  the  adjacent 
deserts,  148 ;  on  the  river  Punis,  148. 

St  David's.  Pembrokeshire,  J.  W.  Salter 
on  the  old  Pre-Cambrian  (Laurentian) 
island  of,  67. 

•St  Helena,  Sir  O.  Elliot  on  a  recent 
earthquake  at,  148. 
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•St  Shotts,  Newfoundland,  Kenneth 
Maclea  on  a  remarkable  storm  and 
beach-wave  at,  145. 

•St.  Vitus's  dance,  M.  Moggridge  on  the 
old  Welsh  mistletoe  cure  for,  87. 

Steam-boilers,  Zerah  Colburn  on,  185. 

•Steamers.  Captain  A.  Henderson  on  the 
practical  progress  of  naval  architecture 
in  ocean  and  river,  186. 

Steam-pressures,  R.  A.  Peacock  on  a  new 
formula  for  calculating,  19. 

Stevelly  (Dr.  J.)  on  a  mode  of  deter- 
mining the  velocity  of  sound,  20. 

Stiffmatacs,  Alexander  J.  Ellis  on,  2. 

Stiufer,  J.  G.  Jeffreys  on,  a  genus  of 
quasi-parasitic  mollusks.  90. 

Stoddard  ( W.  W.)  on  the  lowest  beds  of 
the  Clifton  carboniferous  series,  71. 

Stone  age  of  society,  John  Crawfurd  on 
the  supposed,  143. 

Stones,  black,  Dr.  T.  L.  Phipson  on  the, 
which  fell  from  the  atmosphere  at 
Birmingham  in  1858,  37. 

Storm  of  December  3, 1863,  John  Hart- 
nup  on  the,  from  the  records  of  the 
self-registering  instruments  of  the 
Liverpool  observatory,  17. 

Stothert  (J.  L.)  on  a  machine  for  testing 
girders,  180. 

•Strata,  oolitic,  M.  Hubert  on  some  of 
the,  seen  at  Dundry,  57. 

Stream-lines,  Prof.  W.  J.  M.  Bankihe 
on  the  properties  of  certain,  20. 

Strontium,  Rrof.  Roscoe  on  the  existence 
of;  in  the  Bath  waters,  41. 

Struthionidffl.  Dr.  Edwards  Crisp  on  the 
anatomy  or  the.  92. 

•Stuart  (McDouall),  account  of  his  jour- 
ney across  Australia,  148. 

•Sullivan  (Dr.}  on  the  precipitation  of 
aluminous  silicates  from  solution,  42. 

Sulphur  and  bitumen  depositatthesouth- 
west  corner  of  the  Dead  Sea,  the  Rev. 
H.  B.  Tristram  on  the,  73. 

,  Dr.  W.  Bird  Herapath  on  a  new 

method  of  detecting,  by  its  hydrogen 
compound,  when  in  mixed  gases,  31. 

Sun,  Prof  Phillips  on  the  physical  as- 
pect of  the,  7. 

Sun's  spectrum,  J.  P.  Gassiot  on  the  adap- 
tation of  bisulphide-of-carbon  prisms, 
and  the  use  of  telescopes  of  long  focal 
distance,  in  the  examination  of  the,  11. 

Sussex,  Rev.  E.  B.  Ellmar  on  the  earth- 
quake and  storm  in,  August  21,1864,16. 

Symbolical  expansions,  W.  H.  L.  Russell 
on,  4. 

Symonds  (Dr.  J.  A.)  on  the  sanitary  sta- 
tistics of  Clifton,  176. 

Symons  ( — )  on  the  working  of  under- 


ground railways  by  hydraulic  power, 

Synapta,  Dr.  W.  B.  Herapath  on  die 
genus,  97. 

Targets,  T.  Symes  Prideaux  on  the  con- 
struction of  shot-proof^  187. 

•Taylor  (J.  C),  notes  on  Kurdistan,  148. 

Teeth,  carnassial  and  canine,  from  the 
Mendin  caverns,  W.  A.  Sanfbrd  on,  001 

Telegraphy,  Captain  Selwyn  on  sub- 
marine, 188. 

Temperature,  Professor  Hennessy  on  tie 
regression  of,  during  the  month  of 
May,  17. 

andrainfaUatBath,Rev.L.Jenjiis 

on  the,  17. 

Tennant  (Prof.)  on  the  colouring  of 
agates,  42. 

• on  agates  found  on  our  coasts,  7i 

Thallium,  W.  L.  Scott  on  some  probable 
new  sources  of,  41. 

Thermal  water  of  the  Clifford  amalga- 
mated mines  of  Cornwall,  W.  W. 
Smyth  on  the,  70. 

Thermal  waters  of  Bath!  Dr.  Daubeoj 
on  the,  26. 

Thompson  (J.  B.)  on  the  mechanksl 
theory  and  application  of  the  lswaof 
magnetic  induction  and  electricity,  15. 

Thomson  (Prof),  Fleeming  Jenlon  oo 
an  electric-resistance  balance  con- 
structed by,  14. 

Thurnam  (Dr.  J.)  on  obliteration  of  the 
sutures  in  one  class  of  ancient  British 
skulls,  12a 

Tin,  John  Crawfurd  on  the  sources  of 
the  supply  o£  for  the  bronze  tools  and 
weapons  of  antiquity,  142. 

Tin-ore,  Frederick  Field  on  a  specimen 
ofi  hitherto  undescribed,  27. 

Tite  (William)  on  the  comparative  ratei 
of  mortality  in  Paris  and  London,  177. 

Tobacco,  Dr.  B.  W.  Richardson  on  the 
physiological  effects  of,  126. 

Tomlinson  (C.)  on  the  cohesion-figures 
of  liquids,  21. 

Torpedoes  used  by  the  Confederate  States 
in  the  destruction  of  the  Federal  ships 
of  war,  Captain  Doty  on  the,  185. 

Torrens  (Colonel)  on  the  land-transfer 
of  Australia  as  applicable  to  Ireland, 
179. 

•Town  refuse,  Dr.  Paul  on  the  disposal 
of,  86. 

Triangle,  Prof.  Cayley  on  the  problem  of 
the  in-  and  circumscribed,  1. 

Trigonocephalus,  William  Turner   on, 

Trilobites,  olenoid,  from  the  lowest  fos- 
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siliferous  rocks  of  Wales,  J.  W.  Salter 
on  some  new  forms  of,  67. 

Tristram  (Rev.  H.  B.)  on  a  bone-breccia 
with  flints  in  Lebanon,  72;  on  the 
sulphur  and  bitumen  deposit  at  the 
south-west  corner  of  the  ifead  Sea,  78 ; 
on  the  physical  and  political  geography 
of  the  Jordan  valley  and  eastern  Pa- 
lestine, 148. 

"Truck-system"  in  some  parts  of  the 
West  of  England,  Edward  Spender  on 
the,  175. 

Tumuli  on  the  Cotteswold  hills,  Dr.  FT. 
Bird  on  the  human  bones  found  in 
the,  137. 

•Turcoman  tribes  of  Central  Asia,  M. 
Vambery  on  the,  148. 

Turdu8  torquatus  as  observed  in  Devon- 
shire, Dr.  Scott  on  the,  100. 

Turner  (William)  on  a  supplementary 
system  of  nutrient  arteries  for  the 
lungs,  129;  on  cranial  deformities — 
trigonocephalies  129. 

•Type,  Dr.  6.  Beddoe  on  the  testimony 
oi  local  phenomena  to  the  permanence 
of,  89. 

Vacuum-apparatus,  Dr.  T.  Junod  on  the 
physiological  effects  of  the,  125. 

Valves  in  the  abdominal  veins,  Dr.  Ed- 
wards Crisp  on,  120. 

•Vambery  (M.),  a  visit  to  Samarcand, 
148 ;  on  the  Turcoman  tribes  of  Cen- 
tral Asia,  148. 

Veins,  abdominal,  Dr.  Edwards  Crisp  on 
valves  in  the,  120. 

Vertebrata  (Saurornia),  Harry  Seeley  on 
the  Pterodactyle  as  evidence  of  a  new 
subclass  of,  69. 

•Walker  (Albert),  journey  along  the 
west  coast  of  Middle  Island,  New 
Zealand,  148. 

Walker  (J.  J.)  on  a  recent  description  of 
an  iris  in  the  Lake  of  Lucerne,  13. 

Wallace  (Alfred  R.)  on  the  progress  of 
civilization  in  Northern  Celebes,  149. 

Wanklyn  (J.  Alfred)  on  the  rational 
formula  of  rosaniline,  42 ;  on  a  curious 
example  of  etherification,  44 ;  on  the 

Srobaole  constitution  of  Kolbe  and 
chmitt's  colouring-matter  obtained 
by  acting  upon  carbolic  acid  with 
oxalic  and  sulphuric  acids,  44. 


Warwickshire,  South,  Rev.  P.  B.  Brodie 
on  two  outliers  of  lias  in,  52. 

Wasdale  Craig,  Prof.  Phillips  on  the 
distribution  of  granite  blocks  from,  65. 

•Water,  Stewart  Clark  on  an  apparatus 
for  estimating  the  organic  impurities 
in,  26. 

Webb  (Rev.  T.  W.)  on  a  suspected 
change  of  brightness  in  the  lunar  spot 
Werner,  8 ;  on  the  invisible  part  of  the 
moon's  surface^  9. 

Westgarth  (W.),  statistics  of  crime  in 
Australia,  180. 

•Whalebone  whales,  Dr.  J.  E.  Gray  on 
the,  95. 

Wheatley  (Capt)  on  improvements  in 
the  defence  of  ships  of  war,  190. 

* on  plated  ships  and  their  arma- 
ment, 190. 

* on  revolving  sails,  190. 

Williams  (James)  on  the  elasticity  of 
iron,  190. 

•Williamson  (Dr.)  on  isomorphism,  45. 

Wilson  (Dr.  Edward),  sanitary  statistics 
of  Cheltenham,  l£0. 

Wilson  (J.)  on  registration  of  births  and 
deaths  in  Ireland,  180. 

Wilson  (James  Fox)  on  the  increasing 
desiccation  of  inner  southern  Africa, 
150. 

•Wood  (W.  Martin)  on  the  hairy  men  of 
Jesso,  150. 

Woodward  (Henry)  on  the  family  of 
the  Eurypterid®,  with  descriptions  of 
some  new  genera  and  species,  73. 

Wright  (Dr.  Thomas)  on  the  develop- 
ment of  Ammonites,  73. 

on  the  white  lias  of  Dorsetshire,  75. 

•Wright  (R.  F.)  on  some  trap-door 
spiders  from  Corfu,  101. 

Writing,  1.  Pitman  on  brief,  169. 

Yostedal  Brae,  Charles  M.  Doughty  on 
the,  193. 

Zinc,  Dr.  G.  D.  Gibb  on  the  action  of 
the  bromides  of,  123. 

Zoophyte,  Rev.  Thomas  Hincks  on  the 
medusoid  of  a  Tubularian,  and  its  re- 
turn to  a  fixed  condition  after  the 
liberation  of  the  ova,  99. 

•Zoophytes,  Rev.  Thomas  Hincks  on 
some  new  hydroid,  98. 
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Published  at  13*.  6d. 

Contents: — Rev.  B.  Powell,  Report  on  the  Present  State  of  our  Knowledge  of  Refractive 
Indices,  for  the  Standard  Rays  of  the  Solar  Spectrum  in  different  media ; — Report  on  the  Ap- 
plication of  the  Sum  assigned  for  Tide  Calculations  to  Rev.  W.  Whewell,  in  a  Letter  from  T.  O. 
Bunt,  Esq.; — H.  L.  Pal  tin  son,  on  some  Galvanic  Experiments  to  determine  the  Existence  or 
Non- Existence  of  Electrical  Currents  among  Stratified  Rocks,  particularly  those  of  the  Moun- 
tain Limestone  formation,  constituting  the  Lead  Measures  of  Alton  Moor; — Sir  D.  Brewster, 
Reports  respecting  the  two  series  of  Hourly  Meteorological  Observations  kept  in  Scotland ; — 
Report  on  the  subject  of  a  series  of  Resolutions  adopted  by  the  British  Association  at  their 
Meeting  in  August  1838,  at  Newcastle;— R.  Owen,  Report  on  British  Fossil  Reptiles; — E. 
Forbes,  Report  on  the  Distribution  of  Pulmoniferous  Molluscs  in  the  British  Isles ; — W.  S. 
Harris,  Third  Report  on  the  Progress  of  the  Hourly  Meteorological  Register  at  Plymouth 
Dockyard. 

Together  with  the  Transactions  of  the  Sections,  Rev.  W.  Vernon  Harcourt's  Address,  and 
Recommendations  of  the  Association  and  its  Committees. 

PROCEEDINGS  of  thb  TENTH  MEETING,  *t  Glasgow,  1840, 
Published  at  1 5s. 

Contents  : — Rev.  B.  Powell,  Report  on  the  recent  Progress  of  discovery  relative  to  Radiant 
Heat,  supplementary  to  a  former  Report  on  the  same  subject  inserted  in  the  first  volume  of  the 
Reports  of  the  British  Association  for  the  Advancement  of  Science ; — J.  D.  Forbes,  Supple- 
mentary Report  on  Meteorology  ; — W.  S.  Harris,  Report  on  Prof.  W  he  well's  Anemometer, 
now  in  operation  at  Plymouth ; — Report  on  "  The  Motion  and  Sounds  of  the  Heart,"  by  the 
London  Committee  of  the  British  Association,  for  1839-^40  ;— Prof.  Schonbein,  an  Account  of 
Researches  in  Electro-Chemistry ; — R.  Mallet,  Second  Report  upon  the  Action  of  Air  and 
Water,  whether  fresh  or  salt,  clear  or  foul,  and  at  various  temperatures,  upon  Cast  Iron, 
Wrought  Iron  and  Steel , — R.  W.  Fox,  Report  oh  some  Observations  on  Subterranean  Tem- 
perature ; — A.  F.  Osier,  Report  on  the  Observations  recorded  during  the  years  1837, 1838, 1839, 
and  1840,  by  the  Self-registering  Anemometer  erected  at  the  Philosophical  Institution,  Bir- 
mingham ; — Sir  D.  Brewster,  Report  respecting  the  two  Series  of  Hourly  Meteorological  Ob- 
servations kept  at  Inverness  and  Kingussie,  Irom  Nov.  1st,  J  838  to  Nov.  1st,  1839; — W. 
Thompson,  Report  on  the  Fauna  of  Ireland  :  Div.  Vertebrata\ — C.  J.  B.  Williams,  M.D., 
Report  of  Experiments  on  the  Physiology  of  the  Lungs  and  Air-Tubes; — Kev.  J.  S.  Henslow, 
Report  of  the  Committee  on  the  Preservation  of  Animal  and  Vegetable  Substances. 

Together  with  the  Transactions  of  the  Sections,  Mr.  Murchison  and  ^iajor  E.  Sabine's 
Address,  and  Recommendations  of  the  Association  and  its  Committees. 

PROCEEDINGS  of  the  ELEVENTH  MEETING,  at  Plymouth, 
1841,  Published  at  IS*.  6d. 

Contents  : — Rev.  P.  Kelland,  on  the  Present  state  of  our  Theoretical  and  Experimental 
Knowledge  of  the  Laws  of  Conduction  of  Heat ; — G.  L.  Roupell,  M.D.,  Report  on  Poisons; — 
T.  G.  Bunt  Report  on  Discussions  of  Bristol  Tides,  under  the  direction  of  the  Rev.  W.  Whewell; 
— D.  Ross,  Report  on  the  Discussions  of  Lei  in  Tide  Observations,  under  the  direction  of  the 
Rev.  W.  Whewell ; — W.  S.  Harris,  upon  the  working  of  Whewell's  Anemometer  at  Plymouth 
during  the  past  year ; — Report  of  a  Committee  appointed  for  the  purpose  of  superintend- 
ing the  scientific  cooperation  of  the  British  Association  in  the  System  of  Simultaneous  Obser- 
vations in  Terrestrial  Magnetism  and  Meteorology  y— Reports  of  Committees  appointed  to  pro- 
vide Meteorological  Instruments  for  the  use  of  M.  Agassis  and  Mr.  M'Cord ; — Report  of  a  Coin. 


Digitized  by 


Google 


214, 

mittee  to  superintend  the  reduction  of  Meteorological  Observations; — Report  of  ft  Com- 
mittee  for  revising  the  Nomenclature  of  the  Stars ; — Report  of  a  Committee  for  obtaining  In- 
struments and  Registers  to  record  Shocks  and  Earthquakes  in  Scotland  and  Ireland ; — Report  of 
a  Committee  on  the  Preservation  of  Vegetative  Powers  in  Seeds ; — Dr.  Hodgkin,  on  Inquiries 
Into  the  Race*  of  Man }— Report  of  the  Committee  appointed  to  report  how  far  the  Desiderata 
in  our  knowledge  of  the  Condition  of  the  Upper  Strata  of  the  Atmosphere  may  be  supplied  by 
means  of  Ascents  in  Balloons  or  otherwise,  to  ascertain  the  probable  expense  of  such  Experi- 
ments, and  to  draw  up  Directions  for  Observers  in  such  circumstances  ; — R.  Owen,  Report 
on  British  Fossil  Reptiles ; — Reports  on  the  Determination  of  the  Mean  Value  of  Railway 
Constant*  ;— D.  Lardner.  LL.D.,  Second  and  concluding  Report  on  the  Determination  of  the 
Mean  Value  of  Railway  Constants: — E.  Wood*,  Report  on  Railway  Constants; — Report  of  a 
Committee  on  the  Construction  of  a  Constant  Indicator  for  Steam- Engines. 

Together  with  the  Transactions  of  the  Sections,  Prof.  Whewell's  Address,  and  Recommen- 
dations of  the  Association  and  its  Committees. 

PROCEEDINGS  op  the  TWELFTH  MEETING,  at  Manchester, 
J84-2,  Published  at  10*.  6d. 

Contents  : — Report  of  the  Committee  appointed  to  conduct  the  cooperation  of  the  British 
Association  in  the  System  of  Simultaneous  Magnetical  and  Meteorological  Observations  ;— 
J.  Richardson,  M.D.,  Report  on  the  present  State  of  the  Ichthyology  of  New  Zealand  ; — 
W.  S.  Harris,  Report  on  the  Progress  of  Meteorological  Observations  at  Plymouth  ; — Second 
Report  of  a  Committee  appointed  to  make  Experiments  on  the  Growth  and  Vitality  of  Seeds; 
— C.  Vtgnolea,  Report  of  the  Committee  on  Railway  Sections  ; — Report  of  the  Committee 
for  the  Preservation  of  Animal  and  Vegetable  Substances;— Lyon  Playfair,  M.D.,  Abstract 
of  Prof.  Liebig's  Report  on  Organic  Chemistry  applied  to  Physiology  and  Pathology; — 
R.  Owen,  Report  on  the  British  Fossil  Mammalia,  Part  1.; — R.  Hunt,  Researches  on  the 
Influence  of  Light  on  the  Germination  of  Seeds  and  the  Growth  of  Plants ; — L.  Agassis,  Report 
on  the  Fossil  Pishes  of  the  Devonian  System  or  Old  Red  Sandstone ; — W.  Fairbairn,  Ap- 
pendix to  a  Report  on  the  Strength  and  other  Properties  of  Cast  Iron  obtained  from  the  Hot 
and  Cold  Blast ; — D.  Milne,  Report  of  the  Committee  for  Registering  Shocks  of  Earthquakes 
in  Great  Britain  ; — Report  of  a  Committee  on  the  construction  of  a  Constant  Indicator  for 
Steam- Engines,  and  for  the  determination  of  the  Velocity  of  the  Piston  of  the  Self-acting  En- 
gine at  different  periods  of  the  Stroke  ; — J.  S.  Russell,  Report  of  a  Committee  on  the  Form  of 
Ships  ; — Report  of  a  Committee  appointed  "to  consider  of  the  Rules  by  which  the  Nomencla- 
ture of  Zoology  may  be  established  on  a  uniform  and  permanent  basis;" — Report  of  a  Com- 
mittee on  the  Vital  Statistics  of  large  Towns  in  Scotland ; — Provisional  Reports,  and  Notices 
of  Progress  in  special  Researches  entrusted  to  Committees  and  Individuals. 

Together  with  the  Transactions  of  the  Sections,  Lord  Francis  Egerton's  Address,  and  Re- 
commendations of  the  Association  and  its  Committees. 

PROCEEDINGS  of    the    THIRTEENTH    MEETING,    at    Cork, 

18*3,  Published  ut  12*. 

Contents: — Robert  Mallet,  Third  Report  upon  the  Action  of  Air  and  Water,  whether 
fresh  or  salt,  clear  or  foul,  and  at  Various  Temperatures,  upon  Cast  Iron,  Wrought  Iron,  and 
Steel ; — Report  of  the  Committee  appointed  to  conduct  the  cooperation  of  the  British  As- 
sociation in  the  System  of  Simultaneous  Magnetical  and  Meteorological  Observations ; — Sir 
J.  F.  W.  Herschel,  Bart.,  Report  of  the  Committee  appointed  for  the  Reduction  of  Meteoro- 
logical Observations; — Report  of  the  Committee  appointed  for  Experiments  on  Steam- 
Engines ; — Report  of  the  Committee  appointed  to  continue  their  Experiments  on  the  Vitality 
of  Seeds ; — J.  S.  Russell,  Report  of  a  Series  of  Observations  on  the  Tides  of  the  Frith  of 
Forth  and  the  East  Coast  of  Scotland ; — J.  S.  Rus>ell,  Notice  of  a  Report  of  the  Committee 
on  the  Form  of  Ships; — J.  Blake,  Report  on  the  Physiological  Action  of  Medicines;— Report 
of  the  Committee  on  Zoological  Nomenclature ; — Report  of  the  Committee  for  Registering 
the  Shocks  of  Earthquakes,  and  making  such  Meteorological  Observations  as  may  appear  to 
them  desirable ; — Report  of  the  Committee  for  conducting  Experiments  with  Captive  Balloons; 
— Prof.  Wheatstone,  Appendix  to  the  Report; — Report  of  the  Committee  for  the  Translation 
and  Publication  of  Foreign  ScientiBc  Memoirs ; — C.  W.  Peach,  on  the  Habits  of  the  Marine 
Testacea;— E.  Forbes,  Report  on  the  Molluscs  and  Radiata  of  the  jEgean  Sea,  and  on  their 
distribution,  considered  as  bearing  on  Geology ;  —  L.  Agassis,  Synoptical  Table  of  British 
Fossil  Fishes,  arranged  in  the  order  of  the  Geological  Formations ; — R.  Owen,  Report  on  the 
British  Fossil  Mammalia,  Part  II.;— E.  W.  Binney,  Report  on  the  excavation  made  at  the 
junction  of  the  Lower  New  Red  Sandstone  with  the  Coal  Measures  at  Collyhurst ; — W. 
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Thompson,  Report  on  ihe  Fauna  of  Ireland  :  Div.  hvtrtebrata ; — Provisional  Reports,  and 
Notices  of  Progress  in  Special  Researches  entrusted  to  Committees  and  Individuals. 

Together  with  the  Transactions  of  the  Sections,  Earl  of  Rosse's  Address,  and  Recommen- 
dations of  the  Association  and  Its  Committees. 

PROCEEDINGS  of  the  FOURTEENTH  MEETING,  at  York,  1844, 
Published  at  £1. 

Contents  : — W.  B.  Carpenter,  on  the  Microscopic  Structure  of  Shells ; — J.  Alder  and  A. 
Hancock,  Report  on  the  British  Nudibranchiate  Molluscs ; — R.  Hunt,  Researches  on  the 
Influence  of  Light  on  the  Germination  of  Seeds  and  the  Growth  of  Plants  j — Report  of  a 
Committee  appointed  by  the  British  Association  in  1840,  for  revising  the  Nomenclature  of  the 
Stars; — Lt-Col.  Sabine,  on  the  Meteorology  of  Toronto  in  Canada  ;— J.  Blackwall,  Report 
on  some  recent  researches  into  the  Structure,  Functions,  and  (Economy  of  the  Jraneidea 
made  in  Great  Britain  j — Karl  of  Rosse,  on  the  Construction  of  large  Reflecting  Telescopes ; 
— Rev.  W.  V.  H  anoint.  Report  on  a  Gas-furnace  for  Experiments  on  Vitrifaction  and  other 
Applications  of  Hiph  Heat  in  the  Laboratory ; — Report  of  the  Committee  for  RegUtering 
Earthquake  Shocks  in  Scotland; — Report  of  a  Committee  for  Experiments  on  Steam- Engines; 
— Report  of  the  Committee  to  investigate  the  Varieties  of  the  Human  Race  ; — Fourth  Report 
of  a  Committee  appointed  to  continue  their  Experiments  on  the  Vitality  of  Seeds; — W.  Fair- 
bairn,  on  the  Consumption  of  Fuel  and  the  Prevention  of  Smoke ;—  F.  Ronalds,  Report  con* 
cerning  the  Observatory  of  the  British  Association  at  Kew  ;— Sixth  Report  of  the  Committee 
appointed  to  conduct  [the  Cooperation  of  the  British  Association  in  the  System  of  Simulta- 
neous Magnetical  and  Meteorological  Observations; — Prof.  Forchhammer  on  the  influence 
of  Fucoidal  Plants  upon  the  Formations  of  the  Earth,  on  Metamorpliism  in  general,  and  par- 
ticularly the  Metamorphosis  of  tbe  Scandinavian  Alum  Slate ; — H.  E.  Strickland,  Report  on 
tbe  recent  Progress  and  Present  State  of  Ornithology ; — T.  Oldham,  Report  of  Committee 
appointed  to  conduct  Observations  on  Subterranean  Temperature  in  li eland; — Prot.  Owen, 
Report  on  the  Extinct  Mammals  of  Australia,  with  descriptions  of  certain  Fossils  indicative 
of  the  former  existence  in  that  continent  of  large  Marsupial  Representatives  of  the  Order 
Pachydermata ; — W.  S.  Harris,  Report  on  the  working  of  Whewell  and  Osier's  Anemometers 
at  Plymouth,  for  the  years  1841,  1842,  1843 ; — W.  R.  Birt,  Report  on  Atmospheric  Waves; 
— L.  Agassis,  Rapport  sur  les  Poissons  Fossiles  de  l'Argile  de  Londres,  with  translation ; — J. 
S.  Russell,  Report  on  Waves ;— Provisional  Reports,  and  Notices  of  Progress  in  Special  Re- 
searches entrusted  to  Committees  and  Individuals. 

Together  with  the  Transactions  of  tbe  Sections,  Dean  of  Ely's  Address,  and  Recommenda- 
tions of  the  Association  and  its  Committees. 

PROCEEDINGS  of  the  FIFTEENTH  MEETING,  at  Cambridge, 

1845,  Published  at  1 2s. 

Contents: — Seventh  Report  of  a  Committee  appointed  to  conduct  the  Cooperation  of  the 
British  Association  in  tbe  System  of  Simultaneous  Magnetical  and  Meteorological  Observa- 
tions;— Lt.-Col.  Sabine,  on  some  points  in  the  Meteorology  of  Bombay  ;— J.  Blake,  Report 
on  tbe  Physiological  Actions  of  Medicines  ; — Dr.  Von  Boguslawski,  on  the  Comet  of  1843 ; 
— R.  Hunt,  Report  on  the  Actinograph ;— -Prof.  Schdnbein,  on  Ozone;— Prof.  Erman,  on 
the  Influence  of  Friction  upon  Thermo- Electricity ; — Baron  Senftenberg,  on  the  Self- 
Registering  Meteorological  Instruments  employed  in  the  Observatory  at  Senftenberg;— 
W.  R.  Birt,  Second  Report  on  Atmospheric  Waves;— O.  R.  Porter,  on  the  Progress  and  Pre- 
sent Extent  of  Savings'  Banks  in  the  United  Kingdom ;— Prof.  Bunsen  and  Dr.  Play  fair, 
Report  on  the  Gases  evolved  from  Iron  Furnaces,  with  reference  to  the  Theory  of  Smelting 
of  Iron ; — Dr.  Richardson,  Report  on  the  Ichthyology  of  the  Seas  of  China  and  Japan  ;— 
Report  of  the  Committee  on  the  Registration  of  Periodical  Phenomena  of  Animals  and  Vege- 
tables ; — Fifth  Report  of  the  Committee  on  the  Vitality  of  Seeds ; — Appendix,  &c. 

Together  with  the  Transactions  of  the  Sections,  Sir  J.  F.  W.  Herschel's  Address,  and  Re- 
commendations of  the  Association  and  its  Committees. 

PROCEEDINGS  of  the  SIXTEENTH  MEETING,  at  Southampton, 

1846,  Published  at  15s. 

Contents: — G.  G.  Stokes,  Report  on  Recent  Researches  in  Hydrodynamics ;— Sixth 
Report  of  the  Committee  on  the  Vitality  of  Seeds ;— Dr.  Scbnnck  on  the  Colouring  Matters  of 
Madder ; — J.  Blake,  on  the  Physiological  Action  of  Medicines; — R.  Hunt,  Report  on  the  Ac- 
tinograph ;— R.  Hunt,  Notices  on  tbe  Influence  of  Light  on  the  Growth  of  Plants  j—R.  L. 
Ellis,  on  the  Recent  Progress  of  Analysis ;— Prof.  Forchhammer,  on  Comparative  Analytical 
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Researches  on  Sea  Water  j— A.  Ermaa,  oo  the  Calculation  el  the  Gaussian  Constants  Itr 
18W;— 0.  K.  Porter,  on  the  Progress,  present  Amount,  and  probable  future  Condition  of  t  * 
Iron  Manufacture  in  Greet  BriUin ; — W.  R.  Bin,  Third  Report  on  Auup'pberic  Waves;— 
Prof.  Owen,  Report  on  the  Archetype  and  Homologies  of  the  Vertebrate  Skeleton;— 
J.  Phillip*,  on  Aneroometry; — J.  Percy,  M.D*  Report  on  the  Crystalline  Flags; — Addea'a 
to  Mr.  Bin's  Report  on  Atmospheric  Waves. 

Together  with  the  Transactions  of  the  Sections,  Sir  R.  I.  March bon's  Address,  and  B> 
commendations  of  the  Association  and  its  Committees. 

PROCEEDINGS  of  the  SEVENTEENTH  MEETING,  at  OxforJ, 

1847,  Published  at  IBs. 

Contents: — Prof.  Langberg,  en  the  {Specific  Gravity  of  Sulphuric  Acid  at  different  dv 
greet  of  diluiioti,  and  on  the  relation  which  exists  between  the  Development  of  Heat  and  tie 
coincident  contraction  of  Volume  in  Sulphuric  Acid  when  mixed  with  Water; — K.  Hum, 
Researches  on  the  Influence  of  the  Solar  Rays  on  the  Growth  of  Plants , — R.  Mallet,  <  i 
the  Pacts  of  Earthquake  Phenomena; — Prof.  Nilsson,  on  the  Primitive  Inhabitants  of  Scar 
dinavia; — W.  Hopkins,  Report  on  the  Geological  Theories  of  Elevation  and  Earthquake*; 
—Dr.  W.  B.  Carpenter,  Report  on  the  Microscopic  Structure  of  Shells; — Rev.  W.  WheweJI  ais" 
Sir  James  C.  Ross,  Report  upon  jhe  Recommendation  of  an  Expedition  for  the  purpose  of 
completing  our  knowledge  of  the  Tides  j — Dr.jSchunck,  on  Culounng  Matters ;— Seventh  Re- 
port of  the  Committee  on  the  Vitality  of  Seeds ; — J.  Glynn,  on  the  Turbine  or  Horizontal 
Water- Wheel  of  Prance  and  Germany; — Dr.  R.  Q.  Latham,  on  jhe  present  state  and  recent 
progress  q'f  Ethnographical  Philology ;— Dr.  J.  C.  Pilchard,  on  the  various  methods  of  Research 
which  contribute  to  the  Advancement  o<  jBlhnology,  and  of  tne  relations  of  that  Science  to 
other  ^ranches  of  knowledge; — Dr.  C.  C.  J.  Bunsen,  on  the  results  of  the  recent  Egyptian 
researches  in  reference  to  Asiatic  and  African  Ethnology,  and  the  Classification  of  Languages ; 
— Dr.  C.  Me^er,  on  the  Importance  of  the  Study  of  the  Celtic  Language  as  exhibited  by  the 
Modern  Celtic  Dialects  still  extant; — Dr.  Max  M filler,  on  the  Relation  of  the  Bengali  to  the 
Arian  and  Aboriginal  Languages  of  India; — W.  It.  Birt,  Fourth  Report  on  Atmospheri: 
Waves ; — Prof.  W.  H.  Dove,  Temperature  Tables,  with  Introductory  Remarks  by  LieuU-Co!. 
E.  .Sabine ; — A.  Ennan  and  H.  Petersen,  Third  Report  on  the  Calculation  of  the  Gaussian  Con- 
stants for  1829. 

Together  with  the  Transactions  of  the  {Sections,  Sir  Robert  Harry  InghYs  Address,  and 
Recommendations  of  the  Association  and  its  Committees. 

PROCEEDINGS  of  the  EIGHTEENTH  MEETING,  at  Swansea, 

1848,  Published  at  9s. 

Contents:— »Rev.  Prof.  Powell,  A  Catalogue  of  Observations  of  Luminous  Meteors;— 
J.  Glynn  on  Water  pressure  Engines ; — R.  A.  Smith,  on  the  Air  and  Water  of  Towns ; — Eight! 
Report  of  Committee  on  the  Growth  and  Vitality  of  Seeds; — W.  R.  Birt,  Fifth  Report  on  At- 
mospheric Waves ; — B.  Schunck,  on  Colouring  Matters ; — J.  P.  Rudd,  on  the  advantageous  use 
made  of  the  gaseous  escape  from  the  Blast  Furnaces  at  the  Ystalyfera  Iron  Works; — R.  Host, 
Report  of  progress  in  the  investigation  of  the  Action  of  Carbonic  Arid  on  the  Growth  of 
Plants  allied  to  those  of  the  Coal  Formations : — Prof.  H.  W.  Dove,  Supplement  to  the  Tem- 
perature Tables  printed  in  the  Report  of  the  British  Association  for  1847  ;— Remarks  by  Prod 
Dove  on  his  recently  constructed  Maps  of  the  Monthly  Isothermal  Lines  of  the  Globe,  and  ea 
some  of  the  principal  Conclusions  in  regard  to  Climatology  deductble  from  them ;  with  an  in- 
troductory Notice  by  Lt.-Col.  E.  Sabine  j — Dr.  Daubeoy,  on  the  progress  of  the  investigation 
on  the  Influence  of  Carbonic  Acid  on  the  Growth  of  Ferns;— J.  Phillip*,  Notice  of  further 
progress  in  Anemometrical  Researches; — Mr.  Mallet's  Letter  to  the  Assistant-General  Secre- 
tary;—A.  Erman,  Second  Report  on  the  Gaussian  Constants; — Report  of  a  Committee 
relative  to  the  expediency  of  recommending  the  continuance  of  the  Toronto  Magnetkal  and 
Meteorological  Observatory  until  Decern  befl  850. 

Together  with  the  Transactions  of  the  Sections,  the  Marquis  of  Northampton's  Address, 
and  Recommendations  of  the  Association  and  its  Committees, 

PROCEEDINGS  op  thb  NINETEENTH  MEETING,  at  Birmingham, 

1849,  Published  at  10s. 

Contents;— Rev.  Prof.  Powell,  A  Catalogue  of  Observations  of  Luminous  Meteors  ;-^Earl 

of  Rosse,  Notice  of  Nebulas  lately  observed  in  the  Six-feet  Reflector; — Prof.  Daubeny,  on  the 

Influence  of  Carbonic  Acid  Gas  on  the  health  of  Plants,  especially  of  those  allied  to  the  Fossil 

•  Remains  found  in  the  Coal  Formation ; — Dr.  Andrews,  Report  on  the  Heat  of  Combination  j 

—Report  of  the  Committee  on  the  Registration  of  the  Periodic  Phenomena  of  Plants  and 
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^nlmals; — Nipth  Report  of  Committee  on  Experiments  on  the  Growth  .and  {Vitality  of  Seeds ; 
— F.  Ronalds,  Report  concerning  the  Observatory  of  the  British  Association  at  JCew,  from 
Aug.  9, 1848  to  Sept.  12,  1849 ; — R.  Mallet,  Report  on  the  Experimental  Inquiry  oh  Railway 
Bar  Corrosion;— W.  R.  Birt,  Report  on  the  Discussion  of  Jtbe  Electrical  Observations  at  Kew. 
Together  with  the  Transactions  of  the  Sections,  the  Rev.  T.  R.  Robinson's  Address,  and 
Recommendations  of  the  Association  and  its, Committees. 

1S50,  PuWishtd  at  tft. 

Contents  : — R.  Mallet,  First  Report  on  the  Pacts  of  Earthquake  Phenomena ;— Rev.  Prof. 
Powell,  on  Observations  of  Luminous  Meteors;— Dr.  T.  Williams,  on  the  Structure  and 
History  of  the  British  Annelida;— T.C.  Hunt,  Result*  of  Meteorological  Observations  taken 
at  St.  Michael's  from  the  1st  of  January,  1840  to  the  3 1st  of  December,  1849; — R.  Hunt,  on 
the  present  State  of  our  Knowledge  of  the  Chemical  Action  of  the  Solar  Radiations; — Tenth 
Report  of  Committee  on  Experiments  on  the  Growth  and  Vitality  of  Seeds; — Major-Gen. 
Briggs,  Report  on  the  Aboriginal  Tribes  of  India ;— 4'.  Ronalds.  Report  concerning  t  he  Ob- 
servatory of  the  British  Association  at  Kew  ;—  E.  Forbes,  Report  on  the  Investigation  of  British 
Marine  Zoology  by  means  of  the.  Dredge; — R.  Mac  Andrew,  Notes  on  the  DiHtribution  and 
Range  in  depth  of  Molluscs  and  other  Marine  Animals,  observed  on  the  coasts  of  Spain,  Por- 
tugal, Barbary,  Malta,  and  Southern  Italy  in  1849  ; — Prof.  Allman,  on  the  Present  State  of 
our  Knowledge  of  the  Freshwater  Pojypoa ;— ^Registration  of  .the  .Periodical  Phenomena  of 
Plants  and  Animals  ; — Suggestions  to  Astronomers  for  the  pbserva'tion  of  the  Jotat  "Eclipse 
of  the  Sun  on  July  28,  1851.  *        vs  "rt  %'     "     *     ' 

Together  wi^b  t,he  Transactions  of  <he  Sections,  Sir  .David  Brewster's  Ad&ess,  and  Jtecom- 
menflations  of  the  Association  and  its  .Committees. 

PROCEEDINGS  of  the  TWENTY-FJRST  MEETING,  at  Ipswich, 
1861,  Published  at  16#.  6d. 

Contents: — Rev.  Prqf.  Powell,  on  QtyeryaUpns  of  Luminous  Jieteors ;— Eleventh  Re- 
port of  Committee  on  Experiments  on  t)ie  Growth  anjl  Vitality  of  Seeds ; — Dr.  J.  Drew,  on 
the  Climate  of  SouJIianmtQn  ;— J)r.  R.  ^.  Smith,  on  the  A'"*  and  ,Water  of  Towns  :  Action  of 
Porous  Strata,  .Water  and  Qrganic  Matter ; — Report  of  the  Committee  appointed  to  consider 
the  probable  Effects  in  an  piconomjcal  and  Physical  Point  .of  View  of  the  Destruction  of  Tro- 
pical Forests; — A.  Henfrey,  on  the  Reproduction  and  supposed  Existence  of  Sexua.1  Organs 
in  the  Higher  Cryptpgamous  Plants ,;— nPr.  J)aubeny,  on  the  Nomenclature  of  Organic  Com- 
pounds ; — Rev.  Dr.  Donaldson,  on  two  unsolved  problems  in  Indo-German  philology  j— 
Dr.  T.  Williams,  Report  on  the  British  Annelida; — R.  Mallet,  Second  Report  on  the  Facts  of 
Earthquake  Phenomena ; — Letter  from  Prof.  Henry  jo  Cgl.£j»lyne,pn  ibe  System  of  Meteoro- 
logical Observations  proposed  to  be  established  In  the  united  States; — Ci>l.  Sabine,  Report 
on  the  Kew  Magnetographs ; — J.  Welsh,  Report  on  the  Performance  of  his  three  Magneto- 
graphs  during  the  Experimental  Trial  at  the  Kew  Observatory ; — JP.  Ronalds,  Report  concern- 
ing the  Observatory  of  the  British  Association  at  Kew,  from  £epternbe'r  )2, 1,3,50  50  July  31, 
1851; — Ordnance  Survey  of  Scotland. 

Together  with  the  Transactions  of  the  .Sections,  JProf.  ^Airyis  Adores*,  and  Recom- 
mendation* of  the  Association  and  its  Committees. 

PROCEEDINGS  of  the  TWENTY-SECOND  MEETJNG,  at  Belfast, 
1852,  Published  at  15s. 

ConTEMja :— £.  pallet,  Third  Report  pntfie  Facts  of  Earjhquajie  Phenomena ;— Twelfth 
Report  of  Committee  on  Experiments  on  the  Growth  and  Vitality  of  Seeds ; — Rev.  Prof. 
Powell,  Report  on  Observations  of  Luminous  Meteors,  l.$51-5£j — :Dr.  Gladstone,  on  the  In- 
fluence of  the  Solar  Radiations  on  the  Vital  Powers  of  Plants  | — A  Manual  of  Ethnological 
Inquiry  ; — Col.  Sykes,  Mean  Temperature  of  the  Day,  and  Monthly  Fall  of  Rain  at  127  Sta- 
tions upder  the  .Bengal  Presidency ; — Prof.  J.  D.  Forbes,  pn  E^pepments  on, the  Laws  of  the 
Conduction  of  Heat; — R.  Hunt,  on  the  Chemical  Action  of  the  Solar  Radiations; — Dr.  Hodges, 
on  the  Composition  and  (Economy  of  the  Flax  Plant ; — W.  Thompson,  on  the  Freshwater 
Fishes  of  Ulster; — W.  Thompson,  Supplementary  Report  on  the  Fauna  of  Ireland;— - \V.  Wills, 
on  the  Meteorology  of  Birmingham;— -J.  Thomson,  on  the  Vortex- Water*  )¥  heel ; — J.  B.Lawes 
and  Dr.  Gi^ert,  on  the  Composition  pf  foqds  jn  relation  to  Respiration  and  the  Feeding  of 
Animals. 

Together  with  the  Transactions  ,of  tj?e.£ectjpps,  Colonel  Sabine's  Address,  and  Recom- 
mendations of  the  Association  and  its  Committees. 
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PROCEEDINGS  of  the  TWENTY-THIRD  MEETING,  at  Hull, 

1853,  Published  at  \0$.  6a\ 

Contents: — Rev.  Prof.  Powell,  Report  on  Observations  of  Luminous  Meteors,  1852-51; 
—Jan.es  Oldham,  on  the  Physical  Features  of  the  Humber;— -James  Oldham,  on  the  Rise, 
Progress,  and  Present  Position  of  Steam  Navigation  in  Hull; — William  Fairbnirn,  Experi- 
mental Researches  to  determine  the  Strength  of  Locomotive  Boilers,  and  the  causes  which 
lead  to  Explosion, — J.  J.  Sylvester,  Provisional  Report  on  the  Theory  of  Determinants; — 
Professor  Hodges,  M.D.,  Report  on  the  Gases  evolved  in  Steeping  Flax,  and  on  the  Composition 
and  (Economy  of  the  Flax  Plant ; — Thirteenth  Report  ol  Committee  on  Experimei.ts  on  the 
Growth  and  Vitality  of  Seeds ; — Robert  Hunt,  on  the  Chemical  Action  of  the  Solar  Radiations; 
— John  P.  Bell,  M  D.,  Observations  on  the  Character  and  Measurements  of  Degradation  of  the 
Yorkshire  Coast ;  First  Report  of  Committee  on  the  1'hysical  Character  of  the  Moon's  Sur- 
face, as  compared  with  that  of  the  Earth ,— H.  Mallet,  Provisional  Keport  on  Earthquake 
Wave-Transits;  and  on  Seisniometrical  Instruments; — William  Fair  bairn,  on  the  Mechanical 
Properties  of  Metals  as  derived  from  repeated  Meltings,  exhibiting  the  maximum  point  of 
strength  and  the  causes  of  deterioration  ; — Robert  Mallet,  Third  Report  on  the  Facta  of  Earth- 
quake Phenomena  (continued). 

Together  with  the  Transactions  of  the  Sections,  Mr.  Hopkins's  Address,  and  Recommenda- 
tions of  the  Association  aud  its  Committees. 

PROCEEDINGS  of  the  TWENTY-FOURTH  MEETING,  at  Liver- 
pool,  1854,  Published  at  18*. 

Contents: — R.  Mallet,  Third  Report  on  the  Facts  of  Earthquake  Phenomena  (continued); 
—Major-General  Chesney,  on  the  Construction  and  General  Use  of  Efficient  Life- Boats;— Re  v. 
Prof.  Powell,  Third  Report  on  the  present  State  of  our  Knowledge  of  Radiant  Heat ; — Colonel 
Sabine,  on  some  of  the  results  obtained  at  the  British  Colonial  Magnetic  Observatories ; — 
Colonel  Port  lock,  Report  of  the  Committee  on  Earthquakes,  with  their  proceedings  respecting 
Seismometers ; — Dr.  Gladstone,  o?  the  influence  of  the  Solar  Radiations  on  the  Vital  Powers 
of  Plants,  Part  2; — Rev.  Prof.  Powell,  Report  on  Observations  of  Luminous  Meteors,  1853-54 ; 
—Second  Report  of  the  Committee  on  the  Physical  Character  of  the  Moon's  Surface ; — W.  G. 
Armstrong,  on  the  Application  of  Water- Pressure  Machinery  ;— J.  B.  La  we*  and  Dr.  Gilbert, 
on  the  Equivalency  of  Starch  and  Sugar  in  Food ; — Archibald  Smith,  on  the  Deviations  of  the 
Compass  in  Wooden  and  Iron  Ships  ; — Fourteenth  Report  of  Committee  on  Experiments  on 
the  Growth  and  Vitality  of  Seeds. 

Together  with  the  Transactions  of  the  Sections,  the  Earl  of  Harrow  by 's  Address,  and  Re- 
commendations of  the  Association  and  its  Committees. 

PROCEEDINGS  of  the  TWENTY-FIFTH  MEETING,  at  Glasgow, 
1 855,  Published  at  1 5s. 

Contents  : — T,  Dobson,  Report  on  the  Relation  between  Explosions  in  Coal- Mines  and 
Revolving  Storms; — Dr.  Gladstone,  on  the  Influence  of  the  Solar  Radiations  on  the  Vital  Powers 
of  Plants  growing  under  different  Atmospheric  Conditions,  Part  3;— C.  Spence  Bate,  on  the 
British  Edriophthalma ; — J.  F.  Bateman,  on  the  present  state  of  our  knowledge  on  the  Supply 
of  Water  to  Towns; — Fifteenth  Report  of  Committee  on  Experiments  on  the  Growth  and 
Vitality  of  Seeds  ;— Rev.  Prof.  Powell,  Report  on  Observations  of  Luminous  Meteors,  1 854-55 ; 
— Report  of  Committee  appointed  to  inquire  into  the  best  means  of  ascertaining  those  pro- 
perties of  Metals  and  effects  of  various  modes  of  treating  them  which  are  of  importance  to  the 
durability  and  efficiency  of  Artillery ;—  Rev.  Prof.  Henslow,  Report  on  Typical  Objects  in 
Natural  History; — A.  Follett  Osier,  Account  of  the  Self- Registering  Anemometer  and  Rain- 
Gauge  at  the  Liverpool  Observatory ; — Provisional  Reports. 

Together  with  the  Transactions  of  the  Sections,  the  Duke  of  Argyll's  Address,  and  Recom 
mendations  of  the  Association  and  its  Committees. 

PROCEEDINGS  of  the  TWENTY-SIXTH  MEETING,  at  Chel- 
tenham, 1856,  Published  at  1 8s. 

Contents:— Report  from  the  Committee  appointed  to  investigate  and  report  upon  the 
effects  produced  upon  the  Channels  of  the  Mersey  by  the  alteration*  which  within  the  last 
fifty  years  have  been  made  in  its  Banks;— J.  Thomson,  Interim  Report  on  progress  in  Re- 
searches on  the  Measurement  of  Water  by  Weir  Boards ;— Dredging  Report,  Frith  of  Clyde, 
1856; — Rev.  B.  Powell,  Report  on  Observations  of  Luminous  Meteors,  1855-1856  j«— Prot 
Bunsen  and  Dr.  H.  E.  Roscoe,  Photochemical  Researches ;— Rev.  James  Booth,  on  the  Trigo- 
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nometry  of  the  Parabola,  and  the  Geometrical  Origin  of  Logarithms  ; — R.  Mac  Andrew,  Report 
on  the  Marine  Testaceous  Mollusca  of  the  North-east  Atlantic  and  Neighbouring  Seas,  and 
the  physical  conditions  affecting  their  development ; — P.  P.  Carpenter,  Report  on  the  present 
state  of  our  knowledge  with  regard  to  the  Mollusca  of  the  West  Coast  of  North  America; — 
T.  C.  Eyton,  Abstract  of  First  heport  on  the  Oyster  Beds  and  Oysters  of  the  British  Shores; 
— Prof.  Phillips,  Report  on  Cleavage  and  Foliation  in  Rocks,  and  on  the  Theoretical  Expla* 
nations  of  these  Phenomena:  Part  I.; — Dr.  T.  Wright  on  the  Stratigraphical  Distribution  of 
the  Oolitic  Echinodermata ;— W.  Fair  bairn,  on  the  Tensile  Strength  of  Wrought  Iron  at  various 
Temperatures ; — C.  Atherton,  on  Mercantile  Steam  Transport  Economy ; — J.  S.  Bowerbank.on 
the  Vital  Powers  of  the  Spongiada?; — Report  of  a  Committee  upon  the  Experiments  conducted 
at  Stormontfield,  near  Perth,  for  the  artificial  propagation  of  Salmon; — Provisional  Report  on 
the  Measurement  of  Ships  for  Tonnage; — On  Typi»al  Forms  of  Minerals,  Plants  and  Animals 
for  Museums ; — J.  Thomson,  Interim  Report  on  Progress  in  Researches  on  the  Measure- 
ment of  Water  by  Weir  Boards; — R.  Mallet,  on  Observations  with  the  Seismometer ; — A. 
Cayley,  on  the  Progress  of  Theoretical  Dynamics  ; — Report  of  a  Committee  appointed  to  con- 
sider the  formation  of  a  Catalogue  of  Philosophical  Memoirs. 

Together  with  the  Transactions  of  the  Sections,  Dr.  Daubeny's  Address,  and  Recom- 
mendations of  the  Association  and  its  Committees. 

PROCEEDINGS  of  the  TWENTY-SEVENTH  MEETING,  at 
Dublin,  1857,  Published  at  \ 5s. 

Contents: — A.  Cayley,  Report  on  the  Recent  Progress  of  Theoretical  Dynamics; — Six- 
teenth and  final  Report  of  Committee  on  Experiments  on  the  Growth  and  Vitality  of  Seeds  ; 
— James  Oldham,  C.E.,  continuation  of  Report  on  Steam  Navigation  at  Hull; — Report  of  a 
Committee  on  the  Delects  of  the  present  methods  of  Measuring  and  Registering  the  Tonnage 
of  Shipping,  as  alao  of  Marine  Engine-Power,  and  to  frame  more  perfect  rules,  in  order  that 
a  correct  and  uniform  principle  may  be  adopted  to  estimate  the  Actual  Carrying  Capabilities 
and  Working- Power  of  Steam  Ships; — Robert  Were  Fox,  Report  on  the  Temperature  of 
some  Deep  Mines  in  Cornwall; — Dr.  O.  Plarr,  De  quelques  Transformations  de  la  Somme 

-«  o/l  +  13/l+ia/i+i 
2*    -rji+i   /1  +  1    t\+v  a  ®tant  entleT  negatif,  et  de  quelques  cas  dans  lesquels  celte  somme 

est  exprimable  par  une  combinaison  de  factorielles,  la  notation  a'l+i  designant  le  produit  des 
/  facteurs  a  (a-j-1)  (a+2)  &c....(a-f-f—  1);— G  Dickie,  M.D.,  Report  on  the  Marine  Zoology 
of  Strangford  Lough,  County  Down,  and  corresponding  part  of  the  Irish  Channel; — Charles 
Atherton,  Suggestions  for  Statistical  Inquiry  into  the  extent  to  which  Mercantile  Steam  Trans* 
port  Economy  is  affected  by  the  Constructive  Type  of  Shipping,  as  respects  the  Proportions  of 
Length,  Breadth,  and  Depth  ; — J.  S.  Bowerbank,  Further  Report  on  the  Vitality  of  the  Spon- 
giadoe; — John  P.  Hodges,  M.D.,  on  Flax; — Major  General  Sabine,  Report  of  the  Committee 
on  the  Magnetic  Survey  of  Great  Britain; — Rev.  Baden  Powell,  Report  on  Observations  of 
Luminous  Meteors,  1856-57  ; — C.Vignoles,  C.E.,  on  the  Adaptation  of  Suspension  Bridges  to 
sustain  the  passage  of  Railway  Trains; — Professor  W.  A.  Miller,  M.D.,  on  Electro-Chemistry; 
— John  Simpson,  R.N.,  Results  of  Thermometrical  Observations  made  at  the  'Plover's' 
Wintering-place,  Point  Barrow,  latitude  71°  21'  N.,  long.  156°  17'  W.,  in  1852-54; — Chailes 
James  Hargrave,  LL.D.,  on  the  Algebraic  Couple  ;  and  on  the  Equivalents  of  Indeterminate 
Expressions; — Thomas  Grubb,  Report  on  the  Improvement  of  Telescope  and  Equatorial 
Mountings; — Professor  James  Buckman,  Report  on  the  Experimental  Plots  in  the  Botanical 
Garden  of  the  Royal  Agricultural  College  at  Cirencester ; — William  Fair  bairn  on  the  Resistance 
of  Tubes  to  Collapse ; — George  C.  Hyndman,  Report  of  the  Proceedings  of  the  Belfast  Dredging 
Committee  ; — Peter  W.  Barlow,  on  the  Mechanical  Effect  of  combining  Girders  and  Suspen- 
sion Chains,  and  a  Comparison  of  the  Weight  of  Metal  in  Ordinary  and  Suspension  Girders, 
to  produce  equal  deflections  with  a  given  load ; — J.  Park  Harrison,  M.A.,  Evidences  of  Lunar 
Influence  on  Temperature; — Report  on  the  Animal  and  Vegetable  Products  imported  into 
Liverpool  from  the  year  1851  to  1855  (inclusive)  ; — Andrew  Henderson,  Report  on  the  Sta- 
tistics of  Life-boats  and  FUhing- boats  on  the  Coasts  of  the  United  Kingdom. 

Together  with  the  Transactions  of  the  Sections,  Rev.  H.  Lloyd's  Address,  and  Recommen- 
dations of  the  Association  and  its  Committees. 

PROCEEDINGS  of  the  TWENTY-EIGHTH  MEETING,  at  Leed* 
September  1858,  Published  at  20s. 

Contents: — R.  Mallet,  Fourth  Report  upon  the  Facts  and  Theory  of  Earthquake  Phe- 
nomena ; — Rev.  Prof.  Powell,  Report  on  Observations  of  Luminous  Meteors,  1857-58; — R.  H. 
Meade,  on  some  Points  in  the  Anatomy  of  the  Araneidea  or  true  Spiders,  especially  on  the 
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internal  stricture  of  their  Spinning  Organs ; — W.  Fairbairn,  Report  of  the  Committee  on  the 
Patent  Laws; — S.  Eddy,  on  the  Lead  Mining  Districts  of  Yorkshire ; — W.  Fairbairn,  on  the 
Collapse  of  Glass  Globes  and  Cylinders; — Dr.  E.  Perceval  Wright  and  Prof.  J.  Reay  Greene, 
Report  on  the  Marine  Fauna  of  the  South  and  West  Coasts  of  Ireland ; — Prof.  J.  Thomson,  on 
Experiments  on  the  Measurement  of  Water  by  Triangular  Notches  in  Weir  Boards ; — Major- 
General  Sabine,  Report  of  the  Committee  on  the  Magnetic  Survey  of  Great  Britain  ; — Michael 
ttonnal  and  William  Keddie,  Report  on  Animal,  Vegetable,  and  Mineral  Substances  imported 
from  Foreign  Countries  into  the  Clyde  (including  the  Ports  of  Glasgow,  Greenock,  and  Port 
Glasgow)  in  the  years  1853,  1&54, 1855, 1855,  and  1857 ; — Report  of  the  Committee  on  Ship- 
ping Statistics; — Rev.  H.  Lloyd,  D.D.,  Notice  of  the  Instruments  employed  in  tbe  Mag- 
netic Survey  of  Ireland,  with  some  of  the  Results; — Prof.  J.  R.  Kinahan,  Report  of  Dublin 
Dredging  Committee,  appointed  1857-58 ; — Prof.  J.  R.  Kinahan,  Report  on  Crustacea  of  Dub- 
lin District  {—Andrew  Henderson,  on  River  Steamers,  their  Form,  Construction,  and  Fittings, 
with  reference  to  the  necessity  for  improving  the  present  means  of  Shallow.  Water  Navigation 
on  the  Rivers  of  British  India;— George  C.  Hyndman,  Report  of  the  Belfast  Dredging  Com- 
mittee ;— \ppendix  to  Mr.  Vignoles*  paper  "On  the  Adaptation  of  Suspension  Bridges  to  sus- 
tain the  passage  of  Railway  Trains;" — Report  of  the  Joint  Committee  of  the  Royal  Society  and 
the  British  Association,  for  procuring  a  continuance  of  the  Magnetic  and  Meteorological  Ob- 
servatories ;—R.  Beckley,  Description  of  a  Self-recording  Anemometer. 

Together  with  the  Transactions  of  the  Sections,  Prof.  Owen's  Address,  and  Recommenda- 
tions of  the  Association  and  its  Committees. 

PROCEEDINGS  of  the  TWENTY-NINTH  MEETING,  at  Aberdeen, 
September  1 859,  Published  at  1 5s. 

Contents  : — George  C.  Foster,  Preliminary  Report  on  the  Recent  Progress  and  Present 
State  of  Organic  Chemistry ; — Professor  Buck  man.  Report  on  the  Growth  of  Plants  in  the 
Garden  of  the  Royal  Agricultural  College,  Cirencester; — Dr.  A.  Voelcker,  Report  on  FieW 
Experiments  and  Laboratory  Researches  on  the  Constituents  of  Manures  essential  to  cultivated 
Crops ; — A.  Thorn.- on,  Esq.  of  Banchory,  Report  on  the  Aberdeen  Industrial  Feeding  Schools; 
— On  the  Upper  Silurians  of  Lesmahago,  Lanarkshire  ; — Alphonse  Gages,  Report  on  the  Re- 
sults obtained  by  the  Mechanico-Chemical  Examination  of  Rocks  and  Minerals ; — William 
Fairbairn,  Experiments  to  determine  the  Efficiency  of  Continuous  aid  Self-acting  Breaks  lor 
Railway  Trains; — Professor  J.  R.  Kinahan,  Report  of  Dublin  Bay  Dredging  Committee  for 
1858-59;— Hev.  Baden  Powell,  Report  on  Observations  of  Luminous  Meteors  for  1858-59; 
— Professor  Owen,  Report  on  a  Series  of  Skulls  of  various  Tribes  of  Mankind  inhabiting 
Nepal,  collected,  and  presented  to  the  British  Museum,  by  Bryan  H.  Hodgson,  Esq.,  laic  Re- 
sident in  Nepal,  &c.  &c. ; — Messrs.  Ma*kelyne,  Iladow,  Hardwich,  and  Llewelyn,  Report  on 
the  Present  Slate  of  our  Knowledge  regarding  the  Photographic  Image; — G.  C.  Hyndman, 
Report  of  lite  Bilfa  t  Dredging  Committee  for  1859  ; — James  Oldham,  Continuation  of  Report 
of  the  Progress  of  Steam  Navigation  at  Hull; — Charles  Athertori,  Mercantile  Steam  Trans- 
port Economy  as  affected  by  the  Consumption  of  Coals; — Warren  de  la  Rue,  Repot t  on  the 
present  stiUe  of  Celestial  Photography  in  England; — professor  Owen,  on  the  Orders  of  Fossil 
and  Reeent  Reptilia,  and  their  Distribution  in  Time; — Balfour  Stewart,  on  some  Results  of  the 
Magnetic  Survey  of  Scotland  in  the  years  1857  and  1858,  undertaken,  at  the  request  of  the 
British  Association,  by  the  late  John  Welsh,  Esq.,  FR.S. ;  — W.  Fairbairn,  The  Patent  Laws: 
Report  ot  Committee  on  the  Patent  Laws; — J.  Park  Harrison,  Lunar  Influence  on  the  Tem- 
perature of  the  Air; — Balfour  Stewart,  an  Account  of  the  Construction  of  the  Self-recording 
Magnetographs  at  present  in  operation  at  the  Kew  Observatory  of  the  British  Association; — 
Prof.  11.  J.  Stephen  Smith,  Report  on  the  Theory  of  Numbers,  Part  I.; — Report  of  the 
Committee  on  Steamship  performance;— Report  of  the  Proceedings  of  the  Balloon  Committee 
of  the  British  Association  apt  ointed  at  the'  Meeting  at  Leeds  ;— Prof.  William  K.  Sullivan, 
Preliminary  Report  on  the  Solubility  of  Salts  at  Temperatures  above  100°  Cent.,  and  on  (be 
Mutual  Action  wi'Suli*  in  Solution. 

Together  With  the  Transactions  of  the  Sections,  Prince  Albert's  Address,  and  Recommenda- 
tions of  the  Association  and  its  Committees. 

PROCEEDINGS  of  the  THIRTIETH  MEETING,  at  Oxford,  June 
.  jipd  July  1860,  Published  at  15s. 

Contents:— James  Glaisher,  Report  on  Observations  of  Luminous  Meteors,  1859-60,— 
J.  R.  Kinahan,  Report  of  Dublin  Bay  Dredging  Committee  ; — Rev.  J.  Anderson,  Report  oi 
the  Excavations  in  Dura  Den; — professor  Buckman, Report  on  the  Experimental  Plots  in  th** 
B^vimical  Garden  of  the  Royal  Agricultural  College,  Cirencester ; — Rev.  R.  Walker,  Report  of 
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the  Committee  on  Balloon  Ascents ; — Prof.  W.  Thomson,  Report  of  Committee  appointed  to 
prepare  a  Self- recording  Atmospheric  Electrometer  for  Kew,  and  Portable  Apparatus  for  ob- 
serving Atmospheric  Electricity  ;— William  Fair  bairn,  Experiments  to  determine  the  Effect  of 
Vibratory  Action  and  long-continued  Changes  of  Load  upon  W  rough  t-iron  Girders  i — R.  P. 
Greg,  Catalogue  of  Meteorites  and  Fireballs,  from  A.D.  2  to  A.D.  1860  ; — Prof.  If.  J.  S.  Smith, 
Report  on  the  Theory  of  Numbers,  Part  II. ; — Vice -Admiral  Moorsom,  on  the  Performance  of 
Steam  vessel*,  the  Functions  of  the  Screw,  and  the  Relations  of  its  Diameter  and  Pitch  to  the 
Form  of  the  Vessel; — Rev.  VV.  V.  Harcourt,  Report  on  the  Effects  of  long-continued  Heat, 
illustrative  of  Geological  Phenomena  ; — Second  Report  of  the  Committee  on  Steamship  Per- 
l  irmance  ; — Interim  Report  on  the  Gauging  of  Water  by  Triangular  Notches ; — List  of  the 
British  Marine  Invertebrate  Fauna. 

Together  with  the  Transactions  of  the  Sections,  Lord  Wrottesley*s  Address,  and  Recom- 
mendations of  the  Association  and  its  Committees. 


PROCEEDINGS  op  the  THIRTY-FIRST  MEETING,  aC  Manches- 
ter, September  1861.  Published  at  £1. 

Contents: — James  Glaisher,  Report  on  Observations  of  Luminous  Meteors ;— Dr.  E. 
Smith,  Report  on  the  Action  of  Prison  Diet  and  Discipline  on  the  Bodily  Functions  of  Pri- 
soners, Part  1. ; — Charles  Atherton,  on  Freight  as  affected  by  Differences  in  the  Dynamic 
Properties  of  Steamships ; — Warren  De  la  Rue,  Report  on  the  Progress  of  Celestial  Photo- 
graphy since  the  Aberdeen  Meeting: — K.  Stewart,  on  the  Theory  of  Exchanges,  and  its  re- 
cent extension ; — Dra.  E.  Schunck,  R.  Angus  Smith,  and  H.  £.  Roscoe,  on  the  Recent  Pro- 
gress and  Present  Condition  of  Manufacturing  Chemistry  in  the  South  Lancashire  District;— 
Dr.  J.  Hunt,  on  Ethno-Climatology ;  or,  the  Acclimatisation  of  Man ;— Prof.  J.  Thomson,  on 
Experiments  on  the  Gauging  of  Water  by  Triangular  Notches ; — Dr.  A.  Voelcker,  Report  on 
Field  Experiments  and  Laboratory  Researches  on  the  Constituents  of  Manures  essential  to 
cultivated  Crops : — Prof.  H.  Hennessy,  Provisional  Report  on  tbe  Present  State  of  our  Know- 
ledge respecting  the  Transmission  of  Sound- signal*  during  Fogs  at  Sea; — Dr.  P.  L.  Sclater 
and  F.  von  Hochstetter,  Report  on  the  Present  State  of  our  Knowledge  of  the  Birds  of  the 
Genus  Apteryx  living  in  New  Zealand ; — J.  G.  Jeffreys,  Report  of  the  Results  of  Deep-sea 
Dredging  in  Zetland,  with  a  Notice  of  several  Species  of  Mollusca  new  to  Science  or  to  the 
British  Isles ;— Prof.  J.  Phillips,  Contributions  to  a  Report  on  the  Physical  Aspect  of  the 
Moon ; — W.  R.  Birt,  Contribution  to  a  Reporc  on  the  Physical  Aspect  of  the  Moon  | — Dr. 
Colling  wood  and  Mr.  Byerley,  Preliminary  Report  of  the  Dredging  Coromitte  of  the  Mersey 
and  Dee; — Third  Report  of  the  Committee  on  Steamship  Performance ; — J.  G.  Jeffreys, 
Preliminary  Report  on  the  Best  Mode  of  preventing  the  Ravages  of  7Vr*rwand  other  Animals 
in  our  Ships  and  Harbours ; — R.  Mallet,  Report  on  the  Experiments  made  at  Holyhead  to 
ascertain  the  Transit- Velocity  ol  Waves,  analogous  to  Earthquake  Waves,  through  tbe  local 
Rock  Formation* ; — T.  Dobson,  on  the  Explosions  in  British  Coal- Mines  during  the  year  1859; 
— J.Oldham,  Continuation  of  Report  on  Steam  Navigation  at  Hull; — Professor  G.  Dickie, 
Brief  Summary  of  a  Report  on  the  Flora  of  the  North  of  Ireland ;— Professor  Owen,  on  tbe 
Psychical  and  Physical  Character*  of  tlte  Mincopies,  or  Natives  of  the  Andaman  Islands,  and 
on  the  Relations  thereby  indicated  to  other  Races  of  Mankind ;— Colonel  Sykes,  Report  of  the 
Balloon  Committee ; — Major-General  Sabine,  Report  on  the  Repetition  of  the  Magnetic  Sur- 
vey of  England; — Interim  Report  of  the  Committee  for  Dredging  on  the  Noith  and  East 
Coasts  of  Scotland  ; — W.  Fair  bairn,  on  the  Resistance  of  Iron  Plates  to  Statical  Pressure  and 
the  Force  of  Impact  by  Projectiles  at  High  Velocities; — W.  Fair  bairn.  Continuation  of  Report 
to  determine  the  effect  of  Vibratory  Action  and  long-continued  Changes  of  Load  upon 
Wrought- Iron  Girders ; — Report  of  the  Committee  on  the  Law  of  Patents ; — Profc  H.  J.  8. 
Smith,  Report  on  the  Theory  of  Numbers,  Part  III. 

Together  with  the  Transactions  of  the  Sections,  Mr.  Fairbairn's  Address,  and  Recommen- 
dations of  the  Association  and  its  Committees. 


PROCEEDINGS  of  the  THIRTY-SECOND  MEETING,  at  Cam- 
bridge, October  1862,  Published  at  £1. 

Contents  : — James  Glaisher,  Report  on  Observations  of  Luminous 'Meteors,  1861-62; — 
G.  B.  Airy,  on  the  Strains  in  the  Interior  of  Beams ; — Archibald  Smith  and  F.  J.  Evans, 
Report  oil  the  three  Reports  of  the  Liverpool  Compass  Committee ; — Report  on  Tidal  Ob- 
servations on  the  H umber ;— T.  Aston,  on  Rifled  Guns  and  Projectiles  adapted  for  Attacking 
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Armour-plate  Defences ;— Extracts,  relating  to  the  Observatory  at  Kew,  from  a  Report 
presented  to  the  Portuguese  Government,  by  Dr.  J.  A.  de  Souza ;  — H.  T.  Mennell,  Report 
on  the  Dredging  of  the  Northumberland  Coast  and  Dogger  Bank;— Dr.  Cuthbert  Colling- 
wood.  Report  upon  the  best  means  of  advaucing  Science  through  the  agency  of  the  Mercan- 
tile Mariue;— Messrs.  Williamson,  Wheatstone,  Thomson,  Miller,  Mattbiessen,  and  Jenkin, 
Provisional  Report  on  Standards  of  Electrical  Resistance ;— Preliminary  Report  of  the  Cosa- 
mittee  for  investigating  the  Chemical  and  Mineralogical  Composition  of  the  Granites  of  Do- 
negal ; — Prof.  H.  Hennessy,  on  the  Vertical  Movements  of  the  Atm  wphere  considered  in 
connexion  with  Storms  and  Changes  of  Weather ;— Report  of  Committee  on  the  app'icatioa 
of  Gauss's  General  Theory  of  Terrestrial  M  ignetism  to  the  Magnetic  Variations ; — Fleeming 
Jenkin,  on  Thermo-electric  Currents  in  Circuits  of  one  Metal ;  —  W.  Fair  bairn,  on  the  Me- 
chanical Properties  of  Iron  Projectiles  at  High  Velocities; — A.  Cayley,  Report  on  the  Pro- 
gress of  the  Solution  of  certain  Special  Problems  of  Dynamics ; — Prof.  G.  G.  Stokes,  Report 
on  Double  Refraction ; — Fourth  Report  of  the  Committee  on  Steamship  Performance ; — 
G.  J.  Symons,  on  the  Fall  of  Rain  in  the  British  Isles  in  1860  and  1861 ;— J.  Ball,onTher- 
mometric  Observations  in  the  Alps ;— J.  G.  Jeffreys,  Report  of  the  Committee  for  Dredging 
on  the  N.and  E.  Coasts  of  Scotland ; — Report  of  the  Committee  on  Technical  and  Scientific 
Evidence  in  Courts  of  Law ;— James  Glaisher,  Account  of  Eight  Balloon  Ascents  in  1862 ; — 
Prof.  H.  J.  S.  Smith,  Report  on  the  Theory  of  Numbers,  Part  IV. 

Together  with  the  Transactions  of  the  Sections,  the  Rev.  Prof.  R.  Willis's  Address,  and 
Recommendations  of  the  Association  and  its  Committees. 

PROCEEDINGS  op  the  THIRTY-THIRD  MEETING,  at  New- 
castle- upon-Tyne,  August  and  September  1S6S,  Published  at  £\  5s. 

Contents  : — Report  of  the  Committee  on  the  Application  of  Gun-cotton  to  Warlike  Pur- 
p  .ses;— A.  Matthiessen,  Re|>ort  on  the  Chemical  Nature  of  Allojs; — Report  of  the  Com- 
mittee on  the  Chemical  and  Mineralogical  Constitution  of  the  Granites  of  Done?*!,  and  of 
the  Rocks  associated  with  them ; — J.  G.  Jeffreys,  Report  of  the  Committee  appointed  for 
Exploring  the  Coasts  of  Shetland  by  means  of  the  Dredge ; — G.  D.  Gibb,  Report  on  the 
Physiological  Effects  of  the  Bromide  of  Ammonium  ;— C.  K.  A  ken,  on  the  Transmutation  of 
Spectra1  Rays,  Part  I. : — Dr.  Robinson,  Report  of  the  Committee  on  Fojr.  Signals; — Report 
of  the  Committee  on  Standards  of  Electrical  Resistance ; — E.  Smith,  Abstract  of  Report  by 
the  Indian  Government  on  the  Foods  used  by  the  Free  and  Jal  Populations  in  India ; — A. 
Gages,  Synthetical  Researches  on  the  Formation  of  Minerals,  &c; — R.  Mallett,  Preliminary 
Report  on  the  Experimental  Determination  of  the  Temperatures  of  Volcanic  Foci,  and  of  the 
Temperature,  State  of  Saturation,  and  Velocity  of  the  issuing  Gases  and  Vapours ; — Report 
of  the  Committee  on  Observations  of  Luminous  Meteors ; — fifth  Report  of  the  Committee 
on  Steamship  Performance ;  G.  J.  AUman,  Report  on  the  Present  State  of  our  Knowledge 
of  the  Reproductive  S>stem  in  the  Hydroida; — J.  Glaisher,  Account  of  Five  Balloon  Ascents 
made  in  1863;— P.  P.  Carpenter,  Supplementary  Report  on  the  Present  State  of  our  Know. 
ledge  with  regard  to  the  Mollusca  of  the  West  Coast  of  North  America; — Professor  Airy, 
Report  on  Steam-boiler  Explosions; — C.  W.  Siemens,  Observations  on  the  Electrical  Resist- 
ance and  Electrification  of  some  Insulating  Materials  under  Pressures  np  to  300  Atmo- 
spheres;— C.  M.  Palmer,  on  the  Construction  of  Iron  Ships  and  the  Progress  of  Iron  Ship- 
building on  the  Tyne,  Wear,  and  Tees ; — Messrs.  Richardson,  Stevenson,  and  Clapham,  on 
the  Chemical  Manufactures  of  the  Northern  District* ; — Messrs.  Sop  with  and  Richardson, 
on  the  Local  Manufacture  of  Lead,  Copper,  Zinc,  Antimony,  &c. ; — Messrs.  Daglish  and 
Forster,  on  the  Magnesian  Limestone  of  Durham  ;— J.  L.  Bell,  on  the  Manufacture  of  Iron 
in  connexion  with  the  Northumberland  and  Durham  Coal-field;— T.  Spencer, on  the  Manu- 
facture of  Steel  in  the  Northern  District;— H.  J.  S.  Smith,  Report  on  the  Theory  of  Num- 
bers, Part  V. 

Together  with  the  Transactions  of  the  Sections,  Sir  William  Armstrong's  Address,  and 
Recommendations  of  the  Association  and  its  Committees. 
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1859.  {Campbell,  William.    Dunmore,  Argyllshire. 

1862.  *Campion,  Rev.  William.    Queen's  College,  Cambridge. 

1853.  {Camps,  William,  M.D.,  F.RG.S.    40  Park-street,  Grosvenor-square, 

London. 
Cape,  Rev.  Joseph,  M.A.,  F.C.P.S.    Birdbrook  Rectory,  Halstead, 

•Carew,  William  Henry  Pole.    Antony  House,  near  Devonport 
1861.  {Carlton,  James.    Mosley-street,  Manchester. 

Carmichael,  H.    18  Hume-street,  Dublin. 

Carmichael,  James. 

Carmichael,  John  T.  C.    Messrs.  Todd  &  Co.,  Cork. 
•Carpenter,  PhilipPearsall,  B.A.,  Ph.D.     Cairo-street,  Warrington. 

1854.  {Carpenter,  Rev.  K.  Lant,  B.A.    Halifax. 

1845.  {Carpenter,  William  B.,  M.D.,  F.R.S.,  F.L.S.,  F.G.S.,  Registrar  of  the 
University  of  London.    8  Queen's-road  West,  Regent's  Park, 
London. 
Carpmael,  William.    4  Old-square,  Lincoln's  Inn,  London. 
1856.  {Carr,  John.    Queen's  Circus,  Cheltenham. 

Carr,  Ralph.    84  Bedford-place,  Russell-square,  London. 
1849.  {Carr,  William.    Gomersal,  Leeds. 

*Carr,  William,  M.D.,  F.R.C.S.     Lee  Grove,  Blackheath,  Kent 

1855.  {Carrick,  John.    Hill-street,  Garnet-hill,  Glasgow. 
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1861.  #Carrick,  Thomas.    37  Princess-street,  Manchester. 

1861.  •Carson,  Rev.  Joseph,  D.D.,FeUowof  Trim>  College,  Dublin,  M.R.I.  A. 

18  Fitzwilliam-place,  Dublin. 

1867.  {Carte,  Alexander,  M.1).    Royal  Dublin  Society,  Dublin. 

1845.  iCarter,G.B.    Lord-street,  Liverpool. 

1846.  \CarUrj  James. 

1866.  tCarter,  Richard,  C.E.    Long  Carr,  Bamsley,  Yorkshire. 

C^eftJ*ev-  James,  D.D.,F.G.S.,  Master  of  Christ's  CoUege,  Cam- 

Cartmell,  Joseph,  M.D.    Carlisle. 

Cartwright,  Rev.  R.  B.    Stoke  Rectory,  Grantham. 

1862.  SCarulla,  Facundo,  F.  A.S.L.    Care  of  Messrs.  Daglish  and  Co ,  8  Har- 

rington-street, Liverpool. 
•CasseVRev.  Andrew,  M.A.    Batley  Vicarage,  near  Leeds. 
Castle,  Charles.    Clifton,  Bristol. 
Castle,  Robert.    Cleeve  Court,  Bristol 

1863.  fCator,  John  B.,  Commander  R.N.    1  Adelaide-street,  Hull. 
1866.  XCatteriU,  Rev.  Henry. 

1869.  JCatto,  Robert    44  King-street,  Aberdeen. 

Caw,  John  Y, 
?££•  J£a^le7>  Charles  Edward.    The  Heath,  Kirsall,  Manchester. 
1860.  JCayley,  Arthur,  F.R.S.,  V.P.R.A.S.,  Sadlerian  Professor  of  Mathe- 
matics m  the  University  of  Cambridge.    Cambridge. 
Cayley,  Digby.    Brompton,  near  Scarborough. 
Cayley,  Edward  Stillingfleet,  M.P.     19  Harley-streef,  London :  and 
Wydale,  Malton,  Yorkshire. 

1868.  #Chadwick,  Charles,  M.D.    85  Park-square,  Leeds. 

1860.  SChadwick,  David.    64  Cross-street,  Manchester. 

Chadwick,  Edwin,  C.B.     Richmond,  Surrey. 

Chadwick,  Elias,  M.A.    Pudleston-court,  near  Leominster. 

Chadwick,  John.    Broadlands,  Rochdale. 

1869.  JChadwick,  Robert    Highbank,  Manchester. 

1861.  iChadwick,  Thomas.     Wilmslow  Grange,  Cheshire. 

•Challis,  Rev.  James,  M.A.,  F.R.S.,  F.R.A.S.,  Plumian  Professor  of 
Astronomy  in  the  University  of  Cambridge.  13  Trumpinirton- 
street,  Cambridge.  ^* 

1869.  JChalmers,  John  Inghs.    Aldbar,  Aberdeen. 
1869.  JChalmers,  Rev.  Dr.  P.    Dunfermline. 

Chambers,  George.    High  Green,  Sheffield. 
Chambers,  John.    Ridgefield,  Manchester. 
•Chambers,  Robert,  F.R.S.E.,  F.L.S.,  F.G.S.  3  Hall-place,  St  John's- 

wood,  London. 
•Champney,  Henry  Nelson.     St.  Paul's-square,  York. 
Chance,  R.  L.     Summerfield  House,  Birmingham. 
•Chanter,  John.     2  Arnold-terrace,  Bow-road,  Bromley. 
1861.  #Chapman,  Edward.    Hill  End,  Mottram,  Manchester. 

1860.  JChapman,  Prof.  E.  J.     University  College,-  and  4  Addison-terrace 

Kensington,  London.  ' 

1861.  #Chapman,  John.    Hill  End,  Mottram,  Manchester. 

Chapman,  Captain  John  James,  R.A.,  F.R.G.S.     Adelaide-square, 

1864  {Chappie,  Frederick.    Canning-street  Liverpool. 
Chartesworth,  Edward,  F.  Q.8. 

}%£'  IS"?*011'  !!?"£*'.  ^D-    7  ^do^square,  Newcastle-on-Tyne. 

1863.  §Charlton,  F.    Braithwaite,  Cockermouth. 

Charters.  Samuel. 
1846.  IChatfield,  Henry. 

1864.  JCheadle,  Dr.    8  Old  Cavendish-street,  London. 
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•Cheetham,  David.    Weston  Park,  Bath. 

1852.  {Cheshire,  Edward.    Conservative  Club,  London. 

Cheshire,  John.    Hartford,  Cheshire. 

1853.  *Chesney,  Major-General  Francis  Rawdon,  R.A.,  D.C.L.,  F.R.8., 

F.R.G.S.    Ballyardle,  Kilkeel,  Co.  Down,  Ireland. 
•Chevallier,  Rev.  Temple,  B.D.,  F.R.A.S.,  Professor  of  Mathematics 

and  Astronomy  in  the  University  of  Durham. 
•Chichester,  Ashhurst  Turner  Gilbert,  D.D.,  Lord  Bishop  of.      31 
Queen  Anne-street,  Cavendish-square,  London;  and  The  Palace, 
Chichester. 
Chtppindall,  John. 
*Ch%sweU,  Thomas. 
1863.  SCholmeley,  Rev.  C.  H.    Magdalen  College,  Oxford. 

1859.  {Christie,  John,  M.D.    46  School-hill,  Aberdeen. 

1861.  {Christie,  Professor  R.  C,  M.A.    7  St.  James's-square,  Manchester. 
Christison,  Robert,  M.D.,  F.R.S.E.,  Professor  of  Dietetics,  Materia 
Medica,  and  Pharmacy  in  the  University  of  Edinburgh.    Edin- 
burgh. 

1860.  {Church,  William  Selby,  M,  A.    1  Harcourt  Buildings,  Temple,  Lon- 

don. 
1850.  {Churchill,  Lord  Alfred.    Blenheim,  Woodstock. 

1857.  {Churchill,  F.,  M.D.     15  Stephen's  Green,  Dublin. 
1863.  {Clapham,  A.    3  Oxford-street,  Newcastle-on-Tyne, 

1863.  {Clapham,  Henry.    5  Summerhill-grove,  Newcastle-on-Tyne. 

1855.  §Clapham,  Robert  Calvert   Wincomblee,  Walker,  Newcastle-on-Tyne. 

1858.  {Clapham,  Samuel.     17  Park-place,  Leeds. 

1857.  {Clarendon,  Frederick  Villiers.     11  Blessington-street,  Dublin. 
•Clark,  Rev.  Charles,  M.A.     Queen's  College,  Cambridge. 
Clark,  Courtney  K.    Haugh  End,  Halifax. 

1859.  {Clark,  David.    Coupar  Angus. 
*  Clark,  Francis. 

Clark,  G.  T.    Bombay ;  and  Athenaeum  Club,  Pall  Mall,  London. 
1846.  *Clark,  Henry,  M.D.    4  Upper  Moira-place,  Southampton. 

Clark,  Sir  James,  Bart,  M.D.,  M.A.,  F.R.S.,  F.R.G.S.,  Physician  in 

Ordinary  to  the  Queen.    22b  Brook-street,  Grosvenor-square, 

London. 

1861.  {Clark,  Latimer.    1  Victoria-street,  Westminster,  London. 
1855.  {Clark,  Rev.  William,  M.A.    Barrhead,  near  Glasgow. 

Clark,  William,  M.D.,  F.R.S.,  F.G.S.,  Professor  of  Anatomy  in  the 
University  of  Cambridge.    Cambridge. 
1857.  {Clarke,  Edward  S.,  M.D.     Educational  Office,  Marlborottgh-street, 
Dublin. 
Clarke,  George. 

Clarke,  George.    Mosley-street,  Manchester. 
1861.  *Clarke,  J.  H.    Earnscliffe,  Alderlev  Edge. 

Clarke,  Joseph.    Waddington  Glebe,  Lincoln. 
1861.  {Clarke,  Joshua,  F.L.S.    Fairvcroft,  Saffron  Walden. 

Clarke,  Thomas,  M.A.  Knedlington  Manor,  Howden,  Yorkshire. 
1848.  §Claudet  A.,  F.R.S.  11  Gloucester-road,  Regent-park,  London. 
1861.  {Clay,  Charles,  M.D.    101  Piccadilly,  Manchester. 

•Clay,  Joseph  Travis,  F.G.S.     Rastrick,  Yorkshire. 
1854  {Clay,  Robert*    St  Ann-street,  Liverpool. 

1855.  tClay,  William. 

1856.  *Clay,  William.    4  Park-hill-road,  Liverpool. 

185/.  #Clayton,  David  Shaw.    Norbury,  Stockport,  Cheshire. 
1850.  {Cleghorn,  Hugh,  M.D.    Madras  Establishment 
1859.  iCleghorn,  John.    Wick. 
1861.  §Cleland,  John,  M.D.    Queen's  College,  Galway. 
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1857.  {Clements,  Henry.    Dromin,  Listowel,  Ireland. 
Clendinning,  Alexander,  M.R.I.A. 
{Clerk,  Rev.  D.  M.    Deverill,  Warminster,  Wilta. 
Clerke,  Rev.  C.  C,  D.D.,  Archdeacon  of  Oxford  and  Canon  of  Christ 
Church,  Oxford.    Milton  Rectorv,  Abingdon,  Berkshire.  * 
1850.  \Clerhe,  Bight  Honourable  Sir  George,  *Bart. 

1852.  fClibborn,  Edward.    Royal  Irish  Academy,  Dublin. 

1861.  *Clifton,  Professor  R.  B..B. A.    Owens  College,  Manchester. 

1849.  JCKve,  R.  H.    Hewell,  Bromsgrove. 

Clonbrock,  Lord  Robert    Clonbrock,  Galway. 
1864.  {Close,  The  Very  Rev.  Francis,  M.  A.     Carlisle. 

Olough,  Rev.  Alfred  B.,  B.D.    Brandeston,  Northamptonshire. 

1850.  IClouston,  Rev.  Charles.    Sandwick,  Orkney. 
186L  *Clouston,  Peter.    Glasgow. 

Clow,  John, 

1863.  §Clutterbuck,  Thomas.    Warkworth,  Acklington. 
1855.  #Coats,  Peter.    Woodside,  Paisley. 

1855.  *Coats,  Thomas.    Fergeslie  House,  Paisley, 

Cobb,  Edward.      4  St.  John's  Villas,  Haverstock-hill,  Hampstead, 
London. 
186L  #Cobbold,  John  Chevallier,  M.P.    Tower-street,  Ipswich. 

1864.  JCobbold,  T.  Spencer,  M.D.,  F.R.S.,  Lecturer  on  Comparative  Ana- 

tomy at  the  Middlesex  Hospital.    39  Norland-square,  Notting- 
hill,  London. 

1845.  ICocker,  John,  M.A.    Cambridge. 

•Cocker,  Jonathan.    Higher  Broughton,  Manchester. 

1854  tCockey,  William.    18  Lansdown-crescent,  Glasgow. 

1861.  *Coe,  Kev.  Charles  C.    Leicester. 

1864.  'Cochrane,  James  Henry.     Dunkathel,  Glanmire,  Co.  Cork. 

1853.  {Colchester,  William,  I\G.S.     Dovercourt,  near  Harwich. 
1850.  iColdstream,  John,  M.D.    51  York-place,  Edinburgh. 
1859.  {Cole,  Edward.     11  Hyde  Park-square,  London. 

1859.  *Cole,  Henry  Warwick.    3  New-square,  Lincoln's  Inn,  London. 

1846.  JCole,  Robert,  F.S.A.     54  Clarendon-road,  Notting-hill,  London. 

1860.  tColeman,  J.  J.,  F.C.S.    Johnson-street,  Queen's-road,  Manchester. 

1854.  *Colfox,  William,  B.A.    Bridport,  Dorsetshire. 

1857.  JColles,  William,  M.D.     Stephen's  Green,  Dublin. 

1861.  *Collie,  Alexander.    23  Sussex-square,  Hyde  Park,  London. 
1861.  fCoIlinge,  John.    Saddleworth. 

1854  % Collingwood,  Cuthbert,  M.A.,  M.B.,  F.L.S.    16  Oxford-street,  Liver- 
pool. 
1861.  #Collingwood,  J.  Frederick.      54  Gloucester-street,  Belgrave-road, 

London. 
1849.  iOollins,  Joseph.    Frederick-street,  Edgbaston,  Birmingham. 
Collins,  J,  V.,  M.RD.S. 

Collins,  Robert,  M.RD.S.    Ardsallagh,  Navan,  Ireland. 
Collis,  Stephen  Edward.    Listowel,  Ireland. 
Colthurst,  John.    Clifton,  BristoL 
1864  §Colton,  General  F.  C.    Knolton  Hall,  Ruabon. 
Combe,  George.    Edinburgh. 

•Compton,  Lord  Alwyn.    Castle  Ashbv.  Northamptonshire. 
1846.  *Compton,  Lord  Wilfiam.    145  HccaJilly,  London. 

1852.  JConnal,  Michael    16  Lynedock-terrace,  Glasgow, 
1854.  JConolly,  John,  M.D.,  D.C.L    Hanwell. 

1853.  XConstable,  Sir  T.  C,  Bart. 

1858.  tConybeare,  Henry,  F.G.S.    20  Duke-street,  Westminster,  London. 
•Conway,  Charles.    Pontnwydd  Works,  Newport^  Monmouthshire. 

1864  *Conwell,  Eugene  Alfred,  M.R.I.A..    Trim,  Ireland. 
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1859.  {Cook,  E.  R.    Stamford-hill,  London. 
186L  *  Cook,  Henry. 

Cooke,  Captain  Adolphus. 
•Cooke,  A.  B. 
1863.  SCooke,  Edward  WiUiam,  F.R.S.,  F.L.S.,  F.G.S.,  A.R.A.    TheFerna, 
Hyde  Park-gate,  South  Kensington,  London. 
Cooke,  James  R,  M.A.    73  Blessington-street,  Dublin. 
1854.  JCooke,  John.    Howe  Villa,  Richmond,  Yorkshire. 
1850.  %Cooke,  John  WiUiam. 

Cooke,  J.  B.    Exchange-buildings,  Liverpool. 
Cooke,  Rev.  T.  L.,  M.A.    Magdalen  College,  Oxford. 

1854.  JCooke,  Rev.  William,  M.A.    Gazeley  Vicarage,  near  Newmarket. 

Cooke,  William  Fothergill.    Telegraph  Office,  Lothbury,  London. 
1850.  #Cooke,  William  Henry,  M.A.,  F.S.A.    Elm-court,  Temple,  London* 

1862.  *Cookson,  Rev.  H.  W.,  D.D.    St  Peter's  College,  Cambridge. 

1863.  fCookson,  N.  C.    Benwell  Tower,  Newcastle-on-Tyne. 

1860.  JCooper,  Sir  Henry,  M.D.    7  Charlotte-street,  Hull. 

Cooper,  James.    55  Pembroke  Villas,  Bayswater. 
Cooper,  Paul. 

1846.  JCooper,  William  White.    19  Berkeley-square,  London. 

1856.  fCopeland,  George  F.,  F.G.S.,    6  BaVs-hiU  Villas,  Cheltenham. 
1854  ^Copland,  James,  M.I).,  F.R.S.    5  Old  Burlington-street,  London. 

Copland,  William,  F.R.S.E.    Dumfries. 
1863.  jCoppin,  John.    North  Shields. 

•Corbet,  Richard.    Adderley,  Market  Drayton,  Shropshire. 
Corbett,  Edward.    Ravenoak,  Cheadle-hulme,  Cheshire. 

1855.  JCorbett,  Joseph  Henry,  M.D.,  Professor  of  Anatomy  and  Physiology, 

Queen's  College,  Cork. 
Cormack,  John  Rose,  M.D.,  F.R.S.E.    37  Russell-square,  London. 
1860.  XCorner.C.  Tindey. 

Cory,  Rev.  Robert,  B.D.,  F.C.P.S.    Stanground,  Peterborough. 
Cottam,  George.    2  Winsley-street,  London. 

1857.  J  Cottam,  Samuel    Brazennose-street,  Manchester. 

Cotter,  John.     Cork. 

Cotton,  William,  D.C.L.,  F.R.S.,  F.S.  A.    Bank  of  England,  London  ; 
and  Walwood  House,  Leytonstone,  London. 
•Cotton,  Rev.  WiUiam  Charles,  M.A.    New  Zealand. 
Couper,  James.    12  Royal  Excman^-square,  Glasgow. 
•Courtney,  Henry,  M.R.I. A.    34  Fitzwilliam-place,  Dublin. 
Courtney,  Richard.    118  Bagot-street,  Dublin. 
Cowan,  John.    Valleyfield,  Pennycuick,  Edinburgh. 
1863.  fCowan,  John  A.    Blaydon  Burn,  Durham. 
1863.  JCowan,  Joseph,  jun.    Blaydon,  Durham. 

Cowie,  Rev.  Benjamin  Morgan,  M.A.     62  Queen's-garden&j  Bays- 
water,  London. 
1860.  JCowper,  Edward  Alfred,  M.I.C.E.     Colne  Cottage,  Twickenham 

Common,  London. 
1850.  {Cox,  John.    Geonrie  Mills,  Edinburgh. 

•Cox,  Joseph,  F.G.S.    Wisbeach,  Cambridgeshire. 
Cox,  Robert    26  Rutland-street,  Edinburgh. 

1847.  tCox,  Rev.  W.  H,  B.D.    Eaton  Bishop,  Herefordshire. 

1854.  SCrace-Calvert,  Frederick,  Ph.D.,  F.R.S.,  F.C.S.,  Honorary  Profeajbr 
of  Chemistry  to  the  Manchester  Royal  Institution.    Royal  In- 
stitute, Manchester. 
Craig,  J.  T.  Gibson,  F.R.S.E.    Edinburgh. 

1859.  SCraig,  S.    Clayhill,  Enfield,  Middlesex. 

1857.  JCrampton,  Rev.  Josiah.,  M.R.I.A.    The  Rectory,  Florence-court,  Co, 
Fermanagh,  Ireland. 
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1858.  {Cranage,  Edward,  Ph.D.    The  Old  Hall,  Wellington,  Shropshire. 
Craven,  Robert.    Hull. 

1852.  | Crawford,  Alexander,  jun.    Mount  Prospect,  Belfast. 

1857.  \Crawford,  George  Arthur ,  M. A. 

1849.  {Crawford,  John,  F.R.S.,  F.R.G.S.      Athenaum  Club,  Pall  Mall, 
London. 
•Crewdson,  Thomas  D.    Dacca  Mills,  Manchester. 
Creyke,  The  Venerable  Archdeacon.    Beeford  Rectory,  Driffield. 
•Crichton,  William.    1  West  India-street,  Glasgow. 
1864.  \Crisp,M.  F. 

Croft,  Rev.  John.  MJL.,  F.C.P.S. 

1858.  {Crofts,  John.    Ilillary-place,  Leeds. 

Croker,  Charles  Phillips,  MD.,  M.R.I.A.     7  Merrion-equare  West, 
Dublin. 

1859.  {Croll,  A.  A.    10  Coleman-street,  London. 

1857.  {Crolly,  Rev.  George.    Maynooth  College,  Ireland. 
1855.  {Crompton,  Charles,  MA.    22  Hyde  Park-square,  London, 
'Crompton,  Rev.  Joseph,  MA.    Norwich. 

Ooo*,  J.  Taylor. 

Crook,  William  Henry,  LL.D. 

Crooke,  O.  W. 
1855.  •Cropper,  Rev.  John.    Stand,  near  Manchester. 

1859.  {Crostield,  John.    Rothay  Bank,  Ambleside. 

1861.  {Cross,  Rev.  John  Edward,  M.A.    Appleby  Vicarage,  near  Brigg. 

1853.  {CrosskilL  William,  C.E.    Beverley,  Yorkshire. 

1854.  ICrowe,  John.    3  Mersey  Chambers,  Liverpool. 

1861.  JCrowley,  Henry.    255  Cheetham-hiU-roaa,  Manchester. 

1863.  SCrowther,  B.    Wakefield. 

1863.  {Cruddas,  George.    Elswick  Engine  Works,  Newcastle-on-Tyne. 

1860.  {Cruickshank,  John.    City  of  Glasgow  Bank,  Aberdeen. 
1859.  {Cruickshank,  Provost    Macduff,  Aberdeen. 

1859.  iCrum,  James.    Busby,  Glasgow. 

1855.  §Crum,  Walter,  F.R.S.,  F.C.S.    Thornliebank,  near  Glasgow. 

1849.  ICubitt,  Thomas.    Thames  Bank,  Pimlico,  London. 

1851.  {Cull,  Richard.    18  Tavistock-street,  Bedford-square. 

Culley,  Robert    Bank  of  Ireland,  Dublin. 

1859.  tCumming,  Sir  A.  P.  Gordon,  Bart    Altyre. 
1847.  iCwnminy,  Rev.  J.  G.,  MJL. 

1861.  *Cunlifle,  Edward  Thomas.    Handforth,  Manchester. 
1861.  •Cunlifie,  Peter  Gibson.    Handforth,  Manchester. 

1850.  {Cunningham,  James.    50  Queen-street,  Edinburgh. 
1861.  {Cunningham,  James,  F.R.S.E.    Queen-street,  Edinburgh. 

Cunningham,  John.    Liverpool. 

1852.  {Cunningham,  John.    Macedon,  near  Belfast 
1850.  \Cunnmghain,  Rev.  William,  D.D. 

1855.  fCunningham,  William  A.    Manchester  and  Liverpool  District  Bank, 
Manchester. 

1860.  {Cunningham,  Rev.  W.  B.    Prestonpans,  Scotland. 
1867.  {Curtis,  Arthur  H.    6  Trinity  College,  Dublin. 
1834.  *Cuthbert,  J.  R.    40  Chapel-street,  Liverpool. 

Cuthbertson,  Allan.    Glasgow. 

1863.  JDaglish,  John.    Hetton,  Durham. 

1864.  {Daglish,  Robert,  C.E.    Orrell  Cottage,  near  Wigan, 
1864.  {Daglish,  Robert,  jun.    St  Helen's,  Lancashire. 

Dale,  Edward. 
1863.  {Dale,  J.  B.    South  Shields. 
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A  PRIVILEGE,   AND  NOT  A  RIGHT,    PROVED  BY  THE  POLITICAL 
EXPERIENCE  OF  THE  ANCIENTS. 

BY  H.  SEYMOUR  TREMENHEERE,  M.A. 

New  Edition.    Fcap.  8ro.     2s.  Qd. 
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STRAY  NOTES  ON  THE  TEXT  OF 
SHAKESPEARE. 

BY    HENRY   WELLESLEY,    D.D., 

Principal  of  New  Inn  Hall,  Oxford. 
With  a  Photographio  Illustration.    Small  4to.     2*.  6U     (250  Printed.) 


THE  GOTHIC  ARCHITECTURE  OF 
SPAIN: 

FROM  PERSONAL  OBSERVATIONS  DURING  SEVERAL  JOURNEYS  THROUGH 

THAT  COUNTRY. 

BY   GEORGE    EDMUND   STREET,    F.S.A., 

Author  of  "  Brick  and  Marble  Architecture  of  Italy." 
With  25  large  Plana  and  100  Illustration*.    Royal  8vo.    50c 


THE  HOLY  SEPULCHRE  AND  THE 
TEMPLE  AT  JERUSALEM; 

TWO  LECTURES  DELIVERED  AT  THE  ROYAL  INSTITUTION, 

BY    JAMES   FERGUSSON,    F.R.S. 

With  Woodcut*,     8*o.     7#.  6d. 


LIVES  OF  THE  WARRIORS  OF  THE 
17TH  CENTURY. 

BY   LIEUT.-GEN.    HON.    SIR   EDWARD  OUST,  D.O.L., 

Author  of  "  Annals  of  the  Wars  of  the  18th  and  19th  Centuries." 
This  Work  contains  Lives  of 


Mauricr  or  Nassau, 
Marquis  pi  Spmola, 
Court  Mahshld, 
Count  vor  Tillt, 

GU8TAYUB  AdOLPHCS, 

Pappkhhkim, 

Waldstrir, 

Brrrard  op  Saxr-Weimxr, 

2  Vols.    Crown  8to.     16#. 


Joharr  Vor  Baser, 
Mathias  Vos  Gallas, 

ToBSTRMSOR, 
JOHR  DE  WrBRTH, 
GU8TAYU8  HORR, 
PlOOOLOMIBI, 

Gustavus  Wrahgel, 

MoRTROUOOOU. 
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HANDBOOK  FOE  KUSSIA: 

INCLUDING  FINLAND,  POLAND,  ST.  PETERSBURQH,  MOSCOW,  THB 
CRIMEA,  AND  THB  ROUTES  TO  PERSIA  AND  CHINA. 

New  and  Revised  Edition.     Map  and  Plans.    Post  8vo.    12*. 


DOG-BREAKING ; 


THB  MOST  EXPEDITIOUS,  CERTAIN,  AND  EAST  METHOD,  WHETHER 
GREAT  EXCELLENCE  OR  ONLY  MEDIOCRITY  IS  DESIRED. 

WITH  ODDS   AHD  1HD8  FOB  THOSB  WHO  LOVE   THB  DOG  AMD  QUH. 

BY   MAJOR-GENERAL    HUTCHINSON, 

Late  Colonel,  Grenadier  Guards, 

Fourth  Edition,  Beautifully  Printed,  Revised  and  Enlarged.    With  42  Illustrations  by 

Kegl,  &o.     Crown  8to.     15«. 


MODERN   WARFARE   AS   INFLUENCED 
BY   MODERN   ARTILLERY. 

BY   COL.    P.    L.    MACDOUGALL, 

Author  of  "  The  Theory  of  War,"  and  "  The  Campaigns  of  Hannibal. " 
With  Woodcut  Plana.     Post  8ro.     12*. 


RESEARCHES  INTO  THE  HISTORY  OF 
MANKIND, 

AND  THB  BAELT  DEVELOPMENT  OF  CIVILISATION. 

BY  EDWARD  BURNET  TYLOR, 

Author  of  "  Mexico  and  the  Mexicans.** 
With  Illustrations.     8vo.     12*. 


THE  HISTORY  OF  LATIN  CHRISTIANITY, 

INCLUDING  THAT  OP  THB  POPES  TO  THE  PONTIFICATE  OP 
NICHOLAS  V. 

BY    HENRY    HART    MILMAN,    D.D., 

Dean  of  8t  Paul's. 
Third  and  Revised  Edition.        vols.     8vo.     84*. 
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ELEMENTS  OF  GEOLOGY; 

OB, 

THE  ANCIENT  CHANGES  OF  THE  EAETH  AND  ITS  INHABITANTS. 

BY   SIR   CHARLES    LYELL,    BART.,    F.R.S. 

Sixth  Edition,  Rerised.     With  770  Woodcut*.    8vo.     18* 


ST.    PAUL'S   EPISTLES   TO   THE 
CORINTHIANS, 

WITH  CRITICAL  NOTES  AND  DISSERTATIONS. 

BY   ARTHUR    PENRHYN    STANLEY,    D.D., 

Dean  of  Westminster. 
Third  Edition.     8vo.     18*. 


PHYSICAL  GEOGRAPHY  OF   THE  HOLY 

LAND. 

BY    REV.    EDWARD    ROBINSON,    D.D. 

Late  Profeuor  of  Biblical  Literature  In  the  Theological  8eminary,  New  York; 
Author  of  "  Biblical  Researches  in  Palestine." 

With  Index.     Post  8vo>     10*.  6tt 


EPHEMERA,   by  lord  lyttelton. 

Post  8vo.     10*.  6U 


LIFE  AND  TIMES  OF  SIR  JOSHUA 
REYNOLDS. 

WITH  NOTICES  OF  HIS  CONTEMPORARIES. 

BY   C.    R.    LESLIE,    R.A.,   AND   TOM    TAYLOR. 

With  Portrait*  and  Hlustration*.     2  Vols.     8  to.     42*. 
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POEMS. 

BY  RIGHT  HON.  SIR  E.  BULWER  LYTTON,  BART.,  M.P. 


New  Edition.    Post  8vo.     lQt.te. 


THB 

JUDGMENTS   OF   THE  PKIVY  COUNCIL, 

WITH  AN  HISTORICAL  ACCOUNT  OP  THB  APPELLATE  JURISDICTION 
IN  THE  CHURCH  OP  ENGLAND. 

BY  THE    HON.   GEORGE   C.    BRODRICK, 

11TD 

REV.   W.    H.    FREMANTLE. 

With  a  Preface  by  The  Bishop  of  Lonimh.     8to.     10#.  &Z. 


THE  DICTIONARY  OF  THE  BIBLE; 

in 

ANTIQUITIES,  BIOGRAPHY,  GEOGRAPHY,  AND  NATURAL  HISTORY. 

BY  VARIOUS  WRITERS. 

EDITED    BY   WILLIAM    SMITH,    LL.D. 

With  Illustrations.     8  Vols.    Medium  8to.     61.  5m. 


MEDITATIONS  ON  THE  ESSENCE  OF 
CHRISTIANITY, 

AND  THB  RELIGIOUS  QUESTIONS  OP  THE  DAY. 


1.  Natural  Problems.  I  5.  Rerelation. 

2.  Christian  Dogmas.  I  6.  Inspiration   of  Holy 
8.  The  Supernatural.  I  Scnpture. 

4.  Limits  of  Scienoe.  | 

BY   M.   GUIZOT. 

Post  8to.    9s.  Qd. 


7.  God    according    to    the 

Bible. 

8.  Jesus  Christ  according  to 

the  Gospels. 


FROM  PEKING  TO  PETERSBURG, 

THROUGH  THB  DESERTS  AND  STEPPES  OF  MONGOLIA,  TARTARY,  &o. 

BY    ALEXANDER    MICHIE. 

With  Maps  and  12  Illustrations.     8ro.     16s. 
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THREE  MONTHS'  RESIDENCE  AT 
NABLUS ; 

WITH  AN  ACCOUNT  OF  THE  MODERN  SAMARITANS. 

BY   REV.   JOHN    MILLS,    F.R.G.S., 

Member  of  the  Syro- Egyptian  Society,  and  Hon.  Secretary  of  the  Anglo-Biblical  Institute. 
With  Illustrations.    Post  8to.     10s.  6d. 


A  NEW  HISTORY  OF  PAINTING  IN  ITALY; 

PROM  THE  SECOND  TO  THE  SIXTEENTH  CENTURY. 

Prom  Original  Materials  and  Recent  Researches  in  the  Archives,  and  from  Personal 
Inspection  of  the  Works  of  Art  in  that  country  and  elsewhere. 

BY   J.   A.   CROWE,   AND    G.    B.   CAVALOASELLE. 

With  70  Illustrations.    Vols.  I.  and  II.     8to.    42*. 


SELECTIONS  FROM  THE  POETICAL 
WORKS 


LORD  HOUGHTON. 

Pcap.  8to.    6*. 


THE  MUSIC  OF  THE  ANCIENTS; 

PARTICULARLY   OP   THE  ASSYRIANS,    EGYPTIANS,  AND  HEBREW& 

WITH  SPECIAL  BBPERSWOR  TO  THE   DISCO VBRIB8  IN  WBMBEB  ASIA  AID 
IK  EGYPT. 

BY   CARL    ENQEL. 

With  100  Illustrations.     8vo.     16t. 


Digitized  by 


Google 
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A  NEW  HISTOKY  OF  MODERN  EUROPE. 

FROM  THE  TAKING  OF  CONSTANTINOPLE  BY  THE  TUBES,  TO  THE 
CLOSE  OF  THB  WAR  IN  THB  CRIMEA,  1453—1857. 

BY   THOMAS    H.    DYER,    LLD. 

With  Copious  Index.     Complete  in  4  Vols.    8ro.   60*. 


THE  JUDGES  OF  ENGLAND ; 

WITH  SKETCHES  OF   THEIR  LIVES,  AND  NOTICES  OF  THB   COURTS   AT 
WESTMINSTER,  FROM  THE  CONQUEST  TO  THE  PRESENT  TIME. 

BY  EDWARD  FOSS,  F.8.A., 

Of  the  Inner  Temple. 
Complete  in  9  Voli.     8vo.     14#.  each. 

•/  Al*0*  TABULJB   CURIALES ;   Tablrs  of  thi  Superior  Courts  of   Wkst- 
mmster  Hall.    Showing  the  Judges  who  sat  from  1066  to  1864.     8to.     10s.  64. 


THE  METALLURGY  OF  IRON  AND  STEEL. 

THB  ART  OF  EXTRACTING  THOSE  METALS  FROM  THEIR  ORES, 

AMD  ADAPTING  THEM  TO   VARIOUS  PURPOSES  OF  MANUFACTURE. 

BY  JOHN   PERCY,  M.D.,  F.R.S. 

With  200  IllustratioDi,  carefully  drawn  to  Scale.     8to.      42*. 


THE  BRITISH  ARMS  AT  PEKING,  AND  IN 

JAPAN. 

BY  D.  F.  RENNIE,  M.D., 

Staff-Surgeon  to  he  Forces  in  the    orth  of  China. 
Post8vo.    12*. 


A  FRENCH  EDITION  OF  "SELF-HELP;" 

INTENDED  AS  A  READING  BOOK  IN  ENGLISH  SCHOOLS. 

BY  ALFRED  TALANDIER. 

Post  8to.    5s. 
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MR.  MURRAY'S 
LIST  OF 

WOKKS  IN  THE  PEESS. 


THE  CORRESPONDENCE  OF 
H.  M.  KING  GEORGE   THE   THIRD 

WITH  LORD  NORTH  DURING  THB  AMERICAN  WAR.     176982. 

Edited,    with    Notes   akd   Istboduotioh, 

BY  W.  BODHAM  DONNE. 

8ro. 

Printed,  with  Royal  permission,  from  H.M.'s  library  at  Windsor. 


NARRATIVE  OF  AN  EXPEDITION  TO  THE 
ZAMBEZI  AND  ITS  TBIBUTAEIES; 

AND    OF  THE    DISCOVERY    OF   LAKES   SHIRWA    AND   NYASSA, 

1858—1864. 

BY  DAVID  &  CHARLES  LIVINGSTONE. 
With  Map  by  Abkowsmith,  and  nnmerom  Illustrations.     8vo. 

[/*  November. 


NOTES  ON  THE  BATTLE  OF  WATEBLOO. 

BY  THE  LATE  LIEUT. -GENERAL  SHAW  KENNEDY,  O.B., 

Acting  at  the  time  of  the  Battle  on  the  Quartermaster-General's  Staff  of  the  Third 
Division  of  the  Army. 

WITH  A  BRIEF  MEMOIR  OF  HIS  LIFE  AND  SERVICES. 

With  Plans.     8to. 
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THE  CONCISE  DICTIONABY  OF  THE  BIBLE. 

ABRIDGED   FROM   THE   LARGER   DICTIONARY. 

BY  WILLIAM  SMITH,  LL.D. 

With  Illustration*     One  Volume  (1008  pp.).    Medium  8vo. 


LIVES   OF    BOULTON   AND  WATT. 

COMPRISING  A  HISTORY  OP  THE  INVENTION  AND  INTRODUCTION  OP 
THE  STEAM  ENGINE. 

BY    SAMUEL    SMILES. 

With  numerous  Illustrations.     One  Volume.     8to. 

UrIFORM  WITH    "SMILES*   LlYES  OF  BRITISH   ESOIHBBM." 


THE  WELLINGTON 
STTPPLEMENTAET   DESPATCHES. 

VOL.    XH.,    CONTAINING— 


Settlement  01  Claims  on  Frabob. 
Finaroial  State  of  France. 
dipfrrrrob8  bbtwbbh  spalr  &  portugal. 
nb0ottati0r8  respecting  the  colohies 
or  Spam  ur  America. 


Plot  and  Attempt  to  Assassinate  the 

Dure  of  Wbllirotoe. 
Eyaouatior  of  Praroe  by  the  Allies 

Armies. 


[JtfLY,    1817,    TO  ERD  OF  1818.] 

8yo. 

*/  To  be  followed  by  a  New  Series  of  "The  Wbllirotoe  Correspondence,"  from 
January,  1819,  to  the  Termination  of  the  Wellington  Administration  in  October,  1830. 


INITIA  GR2ECA: 

AN  INTRODUCTION  TO  GREEK  ;   CONTAINING  A  GRAMMAR,  DELECTUS, 
EXERCISE  BOOK,  AND  VOCABULARIES* 

BY   WILLIAM   SMITH,   LL.D. 
12mo.     8#.  6d.     {Ready.) 

This  work  has  been  undertaken  in  consequence  of  the  repeated  request  of  many 
teachers,  for  a  First  Grbbr  Course  on  the  same  plan  as  Dr.  Smith's  Prircipia 
Latina. 
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CHINESE   MISCELLANIES. 

A    COLLECTION    OF    ESSAYS    AND    PAPERS. 
BY  SIB  JOHN  F.  DAVIS,  Bart.,  K.O.B.,  F.B.S. 

Author  of  "  Sketches  of  China." 
Post  8ro. 


VISITS  TO    THE    MONASTEEES   OF   THE 

LEVANT. 

BY   THE   HON.    BOBEBT   CUBZON. 

A  New  and  Cheaper  Edition.    With  Illustrations.     Poet  8to. 

Forming  a  Volume  of  a  New  Series  of  "  Choice  Travels." 


DOMESTICATED  ANIMALS  AND  CULTIVATED 

PLANTS. 

OR  THE  PRINCIPLES  OF  VARIATION,  INHERITANCE,  BE-VEBSION,  CROSSING, 
INTERBREEDING,  AND  SELECTION  UNDER  DOMESTICATION. 

BY   CHABLES   DABWIN,    F.B.S. 

With  Illustrations.     Post  870. 

Uniform  with  "Darwin's  Origin  of  Species." 


A   CLASSICAL    AND    BIBLICAL   ATLAS. 

UNDEB  THE  SUPEBINTENDENCE  OF  WILLIAM  SMITH,  LL.D. 

Part  L  ooktaiiuho 


1.  GREECE  AFTER  THE  DORIC  MI- 

GRATION, also  Greece  in  the  Heroic 
Age,  and  Plain  of  Troy. 

2.  GREECE  AT  THE  TIME   OF  THE 

PERSIAN  WARS,  with  the  opposite 

Coast  of  Asia  Minor,  and  the  route  of 

Xerxes. 
8.  GREECE  AT  THE  TIME   OF  THE 

PELOPONNBSIAN  WAR. 
4.  GREECE  AT   THE  TIME  OF  THE 

ACHAAN  LEAGUE. 
6.  GREEK  &  PHCBNICIAN  COLONIES. 

Part  II. 

THE  HOLY  LAND  AND  COUNTKIES  OF  THE  BIBLE. 
CONSTBUCTED  BY  GEOBGE  GBOVE,  Esq. 


6.  PELOPONNESUS,  with  a  PLAN  OF 

SPARTA. 

7.  CENTRAL  GREECE,  containing  Attioa, 

Bodotia,  Looms,  Phoois,  Doris,  Malis  ; 
with  Plans  of  Athens,  the  Environs, 
Marathon,  Eleusis,  &c. 

8.  NORTHERN      GREECE,      containing 

Hkllas,  Bpxrus,  Thsssalia,  Macb- 

DOIIA. 

9.  THE    ISLANDS    OF    THE    AGEAN 

SEA. 
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MEMOIRS  ILLUSTRATIVE  OF 

THE    ART    OF    GLASS   PAINTING. 

BY  THE  LATE  CHAELES  WINSTON, 

Of  the  Inner  Temple. 
With  Coloured  Illustrations  and  Woodcut*.     Medium  8ro, 


HISTORY  OF  THE  FRENCH  REVOLUTION, 

1789—1795. 

BY  PBOFESSOR  VON  SYBEL. 

Translated  from  the  New  Edition,  under  the  Anther's  sanction  and  superintendence. 

Vols.  L  and  IL     8to. 


LIFE,    JOURNALS,    AND   LETTERS    OF 
JONATHAN    SWIFT. 


BY  JOHN  FORSTER,  LL.D. 
8to. 


LECTURES  ON 

THE   HISTORY   OF   THE   JEWISH   CHURCH. 

PART  IL— SAMUEL  TO  THE  CAPTIVITY. 
BY  ARTHUR  PENRHYN  STANLEY,  D.D.,  F.R.S. 

Dean  of  Westminster. 
With  Maps.     8vo. 

MEMOEIALS    OF    SERVICE   IN   INDIA. 

FROM    THE   CORRESPONDENCE   OF   THE   LATE 
MAJOR  MAOPHERSON,  C.B., 

Agent  for  the  Suppression  of  Human  Sacrifices  in  Orissa,  and  at  the  Court  of  Seindiah 
during  the  Mutiny. 

Edited  by  his  Brother,  WILLIAM  MACPIIERSON. 
With  Illustration*.     8to. 
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ILLUSTRATIONS  OF  BBIOK  &  TERRA-COTTA 
BUILDINGS   OF    NORTH   ITALY: 

XLIth— XVth  CENTURIES: 

AS  EXAMPLES  FOR  IMITATION  IN  OTHER  COUNTRIES. 

From  Careful  Drawings  and  Restorations  by  Federico  Loss,  Engraved  and  Printed  in 
Colours,  with  Sections,  Mouldings,  Working  Drawings,  and  Descriptive  Text 

BY  LEWIS  GRUNER. 
Small  Folio. 


WORKS   OF   ALEXANDER   POPE. 

With  a  New  Life,  Introductions,  and  Notes. 
BY    REV.    WHITWELL    ELWIN. 
With  Portraits.     8vo. 
This  work  will  insiude.  the  materials  collected  by  the  late  Mr.  Crokbr,  and  all  the 
Notes  of  the  previous  editors  which  are  illustrative  of  the  text.     The  Correspondence 
will  comprise  about  700  letters,  which  have  never  hitherto  been  .collected,  and  of  these 
nearly  500  are  entirely  new,  and  printed  for  the  first  time.     To  the  Prose  Works  will 
be  added  the  anecdotes  of  Pope,  and  the  records  of  his  conversation  which  have  been  pre- 
served by  Spence  and  others.     The  Poetical  Works  will  contain  Pope's  unpublished 
satire  on  the  Duke  of  Marlborough,  and  many  new  lines  and  various  readings  derived 
from  the  original  manuscripts  which  were  presented  by  Pope  to  his  friend  Richardson. 


NEW   BIOGRAPHIA   BRITANNICA. 

LIVES    OF   THE    WORTHIES    OF    GREAT    BRITAIN    AND    IRELAND. 

BY  VARIOUS  WRITERS. 

Medium  8vo. 

Uniform  with  Dr.  Wm.  Smith's  Classical  Dictionaries. 


A   NEW   ENGLISH-LATIN   DICTIONARY. 

COMPILED  FROM  ORIGINAL  SOURCES. 
BY  WM.  SMITH,  LL.D.,  AND  THEOPHILUS  D.  HALL,  M.A. 

8vo.  and  12  mo. 
Uniform  with  Dr.  Smiths  " Latin-English  Dictionary." 


STUDENT'S  MANUAL  OF  MORAL  PHILOSOPHY. 

BY  WILLIAM  FLEMING,  D.D., 

Froferaor  of  Moral   Philosophy  in  Glasgow  University. 
Post  8vo.  • 
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MEDIA,  BABYLONIA,  AND  PERSIA: 

THEIR  HISTORY,   GEOGRAPHY,   AND  ANTIQUITIES; 

Being  the  Concluding  Volumes  of 

THB  FIVB  ANCIENT  MONARCHIES  OP  THE  EAST. 

BY  REV.  GEORGE  RAWLINSON,  M.A., 

Camden  Professor  of  Ancient  History  at  Oxford. 
With  Illustrations,     2  Vols.     8yo. 


THB 

STUDENT'S  MANUAL   OF  OLD  TESTAMENT 

HISTORY. 

FROM  THE  CREATION  TO  THE  RETURN  OF  THE  JEWS  FROM  CAPTIVITY, 
AND  THE  CLOSE  OF  THE  OLD  TESTAMENT  CANON. 

EDITED  BY  WM.  SMITH,  LL.D. 
Post8ro.  7t.  dd.  (In  November.) 
The  object  of  this  Work  is  to  present,  in  a  continuous  narrative,  and  in  a  form  adapted 
for  Schools  and  Colleges,  much  of  the  information  contained  in  the  DICTIONARY  OF  THE 
BIBLE.  The  great  progiess  that  has  been  made  in  Biblical  studies  of  late  years  demands 
some  better  Text-Book  for  the  illustration  of  Old  Testament  History  than  we  yet  possess 
in  our  School  and  College  Literature.  In  addition  to  giving  the  History  recorded  in  the 
Old  Testament  with  the  necessary  explanations  and  illustrations,  the  Work  will  contain 
an  account  of  numerous  other  subjects,  such  as  the  Antiquities  of  the  Jews,  the  Geo- 
graphy of  the  countries  and  places  mentioned  in  the  Old  Testament,  together  with  Tables 
of  Weights  and  Measures,  Genealogical  and  Chronological  Tables,  &c. 

TO   BX   FOLLOWED  BT 

THB  STUDENTS  MANUAL  OF  NEW  TESTAMENT  HISTORY. 


THE    STUDENT'S   BLAOKSTONE. 

A  SYSTEMATIC  ABRIDGMENT  OF  8IR  W.  BLACKSTONFS  COMMENTARIES, 
ADAPTED  TO  THE  PRESENT  STATE  OF  THB  LAW. 

BY  ROBERT  MALCOLM  KERR,  LL.D., 

Barrister-at-Law. 
Post  8to. 


HANDBOOK  FOR  WESTMORELAND, 
CUMBERLAND,  AND  THE  T.ATTE    DISTRICT. 

Map.    Post  8to, 
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A  NEW  HISTORY  OF  PAINTING  IN  ITALY. 

BY  MESSES.  CBOWE  AND  CAVALCASELLB. 

With  Illustrations.     Vol.  III.     8 to. 


BUTTMAFS    CATALOGUE     OF    IRREGULAR 
GREEK  VERBS; 

Translated,  with  Notes, 

BY  REV.  J.  E.  FISHLAKE. 

Third  Edition.    Revised  by  Key.  Edmund  Vknablkb.     Post  8to. 


A  SMALT,  BOOK  OF  MYTHOLOGY  FOR  SCHOOLS. 

EDITED  BY  WILLIAM  SMITH,  LL.D. 
With  Illustrations.     12mo. 


A  DICTIONARY  OF  CHRISTIAN  ANTIQUITIES, 

COMPRISING  THE  HISTORY,   INSTITUTIONS,   ARCHEOLOGY,   GEOGRAPHY, 

AND  BIOGRAPHY  OF  THE  CHRISTIAN  CHURCH  PROM  THE  TIMES  OF 

THE  APOSTLES  TO  THE  AGE  OF  CHARLEMAGNE. 

EDITED  BY  WM.  SMITH,  LL.D. 
With  Illustrations.     Medium  8yo. 


THE    STUDENT'S   MANTTAL  OF  MODERN 
GEOGRAPHY. 

BY  EEV.  W.  L.  BEVAN,  M.A. 

With  Maps  and  other  Illustrations.     Post  8ro. 

Uniform  with  "  Thn  Student's  Manual  on  Ancinmt  Gnoqiapht." 
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